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PREFACE
This report is a product of the Virginia Coastal
Resources Management (CRM) Program. Along with
other coastal states, Virginia is preparing a management
program for coastal land and water resources and uses
under grants from the Office of Coastal Zone
Management (OCZM), of the U.S. Department of
Commerce. The Coastal Zone Management Act of 1972,
as amended in 1976, enumerates the elements which
coastal states and their political subdivisions must
include in their program. This report commences the
response of the Commonwealth of Virginia to the
national concern expressed in Sec. 305(B) (8) of the
Act, that is, that states should develop a process for
planning the location of energy facilities and for
managing their effects on coastal resources.
This report is a planning effort aimed at
anticipating and planning for the implications of oil and
gas drilling on the Atlantic Continental Shelf.
Specifically, it is designed to provide technical
information on pipeline siting and construction
requirements as well as on the potential environmental
impacts associated with pipelines. It i s intended to assist
state and local officials in making decisions about
pipelines coming ashore in Virginia-whether to allow or
not allow pipelines and, if they are to be allowed, to
determine the coastal areas which would be most
suitable as landfall sites. The report does not intend to
promote or discourage pipelines but rather to Identify
and discuss the range of potential problems and
opportunities associated with pipeline activities. In
addition, this is a technical planning document only and
does not attempt to establish policy for the
Commonwealth of Virginia with respect to pipelines or
any other OCS activity.
Every effort has been made to use the most current
and accurate resources available and to be objective as
possible in presenting the facts and conclusions of this
report.
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INTRODUCTION

The Outer Continental Shelf (OCS) Lands Act of
1953 designated the Secretary of the lnterior t o be
responsible for the lease of OCS lands for oil and gas
production and, through Federal agencies within the
purview o f the Department of Interior, responsible for
decisions affecting the mode of product transportation
from well t o refinery. There is evidence that
transportation of oil and gas by pipeline poses fewer
risks t o the environment than does transport by surface
vessels. Significant environmental problems associated
with surface transportation include large scale oil spills
resulting from tanker accidents such as the Argo
Merchant spill of 1976 and, more recently, the Amoco
Cadiz accident in March 1978 Chronic spillage related
t o off- and on-loading tralisfers, tank washings, and
ballast-bilge water discharge i s also a problem associated
with surface vessel transport. In addition, the sewage and
domestic wastes generated by tanker operations can have
a considerable effect on water quality, especially in
harbors and bays. Primarily for these reasons, the
Department of the lnterior intends to require, whenever
possible, the use of pipelines in areas which have no
previous OCS development. As a frontier area, Virginia
and i t s adjacent continental shelf area fall into this
category.

Potential Offshore Energy Deposits in the Mid-Atlantic

In 1975 the United States Geological Survey
(USGS), indicated that there may be up t o 49 billion
barrels of oil and 181 trillion cubic feet of natural gas
reserves (The Conservation Foundation, 1977) on the
continental shelf of the United States. For the Atlantic
Continental Shelf, from the Canadian Border t o the
southern t i p of Florida, estimates of economically
recoverable hydrocarbon reserves have been as high as 20
billion barrels of oil and 100 trillion cubic feet o f natural
gas (Council on Environmental Quality, 1974).
According t o the Resource Appraisal Group, USGS,
highest estimates for the Mid-Atlantic Outer Continental
Shelf are 4.6 billion barrels of oil and 14.2 trillion cubic
feet of gas (Bureau of Land Management, May, 1976.)
The Baltimore Canyon Trough, stretching from
Long Island, New York t o Cape Hatteras, North Carolina
(Fig. 1) is of significant interest to petroleum geologists.
AS much as 16 million subaqueous (bottom) acres may
be considered favorable for exploration and in some
sections the sediment thickness may be more than
45,000 feet (McKelvey, 1974). Petroleum geologists
have indicated that generally a sediment deposit 10,000

feet thick in a marine environment may be sufficient to
allow significant petroleum formation (Council on
Environmental Quality, 1974).
Estimates of hydrocarbon resources present on the
Mid-Atlantic Continental Shelf are best described as
educated guesses, based on a limited amount of available
geological data. These guesses vary greatly due to the
different methods and criteria used to make predictions.
Because the "natural variability of the sedimentary
section makes i t s extremely difficult to extrapolate from
one field to another, let alone one basin to another, " " .
. . . no statement can be made about the type of
production which might be expected in the Baltimore
Canyon Trough (oil prone or gas prone or kind of crude
oil)." (U.S. Department of Interior, Bureau of Land
Management in Final Environmental Statement of OCS
Sale No. 40).

LTIMORE TROUGH

Hydrocarbon reserves which may be discovered off
the Mid-Atlantic area include natural gas, crude oil, and
natural gas liquids which are mixtures of propane and
heavier compounds ranging from methane gas to very
viscous crude fluid. The implications for Virginia in
terms of offshore construction activity, onshore facility
needs, and environmental impact will be determined by
the type, magnitude and location of discoveries.

Transportation of Offshore Energy
I f a find is crude oil or crude and low volumes of
natural gas, pipelines, although preferred, may not be
economical. The gas may be reinjected to the reservoir,
and the oil partially processed and loaded at the site
onto tankers or barges to be shipped elsewhere for
complete processing. However, if any quantity of
profitably recoverable natural gas is found, pipelines to
shore may then become necessary because the facilities
for processing gas to a liquid form for shipment are
prohibitively expensive to construct on offshore
platforms.
Another variable involved in the question of oil
transportation methods is the development of
deep-water ports, that is, terminals for oil transfer
located offshore in water deep enough to accommodate
deepdraft tankers, and in the case of Very Large Crude
Carriers (VLCC's), up to 100 feet (Outer Continental
Shelf Advisory Committee, 1974). Associated with these
terminals would be supply and transfer pipelines and
possibly underwater or floating oil storage units on the
order of several hundred thousand barrels each.
Though it is conceivable that deep-water ports
could be established off of Virginia's coast, it is more
likely that pipelines would be constructed to transport
large quantities of petroleum products to shore. In fact,
the Final Environmental Impact Statement for OCS Sale

BLAKE PLATEAU TROUGH

Fig. 1

No. 40 (in the offshore lease area just north of the
Virginia-Maryland state line extension) states that . . .
Production is expected to be transported to
shore via pipelines. Small gathering lines
would connect production from individual
platforms to large diameter pipeline
corridors. While proposed stipulations [in
the Statement] seek
t o prevent
transportation of oil by tanker to the extent
possible, use of tankers for transportation
cannot be absolutely ruled out at this time.
Industrial decisions related to pipeline construction
are based primarily on economics. If the size of the
hydrocarbon reservoir is large enough to assure that
pipelines will be a less expensive means of transportation
than tankers and barges over the long term, then
pipelines are more likely to be constructed. However,
the location of any petroleum find off of Virginia's coast
will also be a factor in these decisions. The cost of
pipeline construction is directly related to the length of
the line, depth of the water and bottom conditions.
Therefore, large quantities of crude oil found great
distances offshore of Virginia may be loaded from the
well onto tankers for shipment, or facilities would be
proposed for Virginia's coastal area to store and/or
refine the oil or gas if cost prevents pipelines from this
area from terminating at existing plants such as in New
Jersey.
As stated earlier, there is no way to anticipate what
resources are present on the Mid-Atlantic Continental
Shelf. However, for purposes of this study,the presence
of oil and natural gas will be treated as equally possible,
and since the environmental impact of pipeline
construction is the same in either case, unless otherwise
stated, "pipelines" will refer interchangeably to oil or
natural gas pipelines.
Mid-Atlantic OCS Area - Proposed Sale 49

Of the lease areas designated by the Bureau of Land
Management, Lease Area Number 49 (Fig. 2), especially
the southern tracts, is of particular interest due to its
relationship to the Virginia coastline.
Lease Area Number 49 represents a southern
extension of Lease Area Number 40 in which leases have
been sold, and includes the area of Sale Number 40. The
southern limit of this new sale area is an offshore
extension of the Virginia-North Carolina line, while the
northern limit is roughly off Long Island, New York.
The closest tract for lease off Virginia's coast begins
approximately 50 miles from shore.
The process of developing tracts in lease areas
involves new and complicated legal issues. This process

has begun in Lease Sale No. 40 with the Call for Tract
Nominations which was issued in March, 1975. On May
25, 1976,. the final Environmental Impact Statement
(EIS) for Lease Sale No. 40 was made public. It is
assumed, for the purposes of this paper, that the
information presented in the EIS of Lease Sale No. 40
will be applicable to the upcoming development of Lease
Sale No. 49. Of concern to this study are the
requirements and stipulations for pipeline siting,
construction, protection and use.
Pipeline Corridors in Virginia
Several studies relating to Virginia and her energy
future have recently been conducted. The resultant
reports, i.e. "Virginia and the Outer Continental Shelf:
Problems, Possibilities and Posture" (Outer Continental
Shelf Advisory Committee, 1974 and Anderson, 1976
update), "Energy and Virginia's Future" (Virginia
Energy Resource Advisory Commission, October, 19761,
and the "Report of the Virginia Coastal Study
Commission" (Senate Document No. 19, 1977).
recommended a number of actions aimed a t planning for
future energy needs in Virginia.
"Virginia and the Outer Continental Shelf. . ."
(1976 update) noted that the continued study of the
issues and potential onshore impacts associated with
offshore oil and gas development is an essential
prerequisite to the development and implementation of
effective state policies for energy-related growth in
Virginia's coastal zone. Based on this premise and the
assumption that oil and gas may be brought ashore in
Virginia, the update and the Virginia Coastal Study
Commission report have recommended that pipeline
corridor* studies promptly be undertaken by Virginia
state agencies. Suggestions regarding the content of
pipeline corridor studies include the identification of
suitable locations for pipeline landfalls and development
of criteria for the placement of pipelines. Methods of
construction, route selection, operational monitoring
and requirements for removal upon obsolescence or
abandonment were also recommended as possible topics.

Content of this Report
Several assumptions regarding pipelines serve as the
foundation upon which this study was based (New
England River Basins Commission, October, 1976).

"This paper defines "pipeline corridor" as being an
imaginary lane of varying dimensions which, for
planning purposes, is under consideration as an
approximate route for pipeline passage.
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1. If economically recoverable quantities of oil
and/or gas are discovered on the OCS, then
resources will be transported to shore via
pipeline.
2. Submarine pipelines will follow the shortest
possible route to shore as the cost of laying
underwater pipeline is several times greater than
constructing pipelines on shore.

3. Generalized pipeline routes can be anticipated
by developing and applying criteria for
determining the least expensive and safest, in
terms of the pipeline and the environment,
submarine pipeline routes.

4. Therefore, the general corridors from the OCS
to shore where pipelines could occur can be
determined prior to any decisions by industry.
Three major factors affect the ultimate siting of
pipelines. First, the origin of the line, that is, where oil
or gas is discovered, must be identified. Once oil and
gas are recovered, they are transported from the drilling
site to onshore facilities for distribution or processing.
Thus, the destination of the line is also an essential
factor. The location or placement of the pipeline
between the origin and destination-the
pipeline
corridor-is the third factor which must be defined in
the pipeline siting process.
The location(s) of offshore oil and gas is presently
impossible to pin-point. In fact, the existence of these
resources cannot be verified as no exploratory drilling
has taken place in the Mid-Atlantic in the vicinity of the
Virginia coastline. Without an origin, there is little utility
in attempting to identify possible destinations of
pipelines from the OCS. I t is, however, possible to
identify GENERALIZED pipeline routes or corridors on
the basis of industrial and environmental siting
considerations and site evaluation guidelines. The
manner in which factors are developed and applied is
discussed in the following pages.

British Petroleum pipeline construction in Great Britian

British Petroleurn pipeline: two years after construction
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PIPELINE CORRIDOR SITING PROCESS

Pipela ying in woods

Introduction
Pipeline corridors or routes are usually determined
by petroleum and pipeline companies. The primary
industrial consideration in the route selection process is
cost-the shortest and least complicated route, in terms
of construction requirements, is the best route. I n some
cases, however, the route that is most suitable for
industrial purposes may be incompatible with other uses,
such as shellfish harvesting, that could be disrupted or
destroyed by the construction and/or physical presence
of a pipeline.

2. To contribute to the national goal of energy
self-sufficiency by supporting the exploration,
development, and production of offshore oil
and gas resources in an environmentally
responsible manner.

3. To ensure that the citizens of Virginia are,given
every opportunity t o benefit from the
Commonwealth's coastal land and water
resources.

Study Methodology
T h i s r e p o r t addresses technical planning
considerations involved in determining the appropriate
location of pipeline corridors through the coastal marine
environment, given the likelihood of possible conflicts
between industry siting requirements and use of coastal
resources by Virginia's citizens. The following goals of
the CRM program (Office of Commerce and Resources,
1977) serve as guidelines in the Commonwealth's route
determination process:
1. To protect, conserve and enhance the living
marine resources of the Commonwealth.

The method commonly used by the petroleum
industry in identifying corridors suitable for pipeline
development is relatively straightforward and involves
few unknown factors. By the time industry begins the
siting process, the question of whether or not a pipeline
will be built has already been resolved.
The industrial siting decision i s made on the basis
of where marketable quantities of oil or gas are found
(the pipeline's origin), and where the products will be
taken (the pipeline's destination). The pipeline routing

issue then becomes a matter of determining the best
route for the line between the two identified points.
Site-specific information and pipeline construction
and/or design criteria are subsequently utilized in
determining the precise location of the line. This siting
method usually yields a detailed plan that plots the
narrow corridor where construction will occur.
Virginia, however, cannot define pipeline corridors
in the manner described above for two reasons. First, the
Commonwealth does not know the exact origin and
destination points which are essential for locating
specific corridors. Second, the function of this study is
basically different from that of a petroleum industry
study-the Commonwealth is not attempting to develop
a site plan from which construction of a line would
occur. Rather, the aims of this study are to 1) provide
state decision-makers with technical planning
information pertinent to the transportation of oil and
gas from the OCS to Virginia via pipelines and 2) locate
generally suitable areas for corridors based upon both
industrial siting considerations and anticipated
environmental impacts on coastal resources. Because the
purposes of this study are different than those of
industry, the methodology used in identifying corridors
must necessarily be somewhat different. Consequently,
the application of this methodology will yield a product
different from that of industry. Broad corridors of
relative value, as opposed to specific construction routes,
will be determined using the methodology described in
the following pages.
The determination of areas which may be
appropriate for use by pipelines is the problem which
this study must address. As stated earlier, the goals of the
CRM program seek to conserve the marine resources of
the Commonwealth and also to support the development
of offshore oil and gas resources in an environmentally
responsible manner. With respect to these goals, the
solution to the planning problem must strive to balance
the relationship between the environment and its use by
man for pipelines.
The definition of the relationship between the
environment and pipelines involves two fundamental
issues (Wickersham, Hausen, Melcher, 1975). First, what
limitations and opportunities does the existing
environment pose to pipelines? Second, what impacts
will the proposed activity have on the environment? A
synthesis of the answers to these questions i s
collectively referred to as suitability. For the purpose of
this study, suitability is defined as the level of
appropriateness for locating a pipeline in an area based
1) the ability of an area to provide the
on both
opportunities needed to support the construction and
operation of a pipeline and 2) the ability of the
environment to cope with a predictable range of adverse
effects caused by pipeline activities. Clearly, suitability is
a relative, not absolute, term which describes the
potential ability of an area to accommodate pipelines

and their associated impacts.
The nature of this report as compared with other
suitability studies is somewhat different. Most studies
are concerned with determining suitability of a specific
land area in order to locate or site a particular use
somewhere within that area based on a wide range of
potential (adverse) impacts, i.e., socio-economic, legal,
institutional and environmental impacts. This effort,
however, is primarily concerned with determining areas
between the OCS and the Virginia shoreline which may
be suitable for development by a specific use, pipelines,
based only upon requirements of the use and
environmental impacts. In the sense that the purpose
and scope of this study is more narrowly defined than
others, it is a CONSTRAINED SUITABILITY STUDY.
Pipeline corridors through the marine environment
will be identified in Virginia using the following
methodology (Fig.3 ).
Fig. 3
A PROCESS FOR DETERMINING OFFSHORE PIPELINE CORRIDORS
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A CONSTRAINED SUITABILITY METHODOLOGY FOR DETERMINING
OFFSHORE PIPELINE CORRIDORS

TECHNICAL STEP

DESCRIPTION

1. ldentify Primary Interest
Groups and Their
Objectives

The identification of primary interest groups and their objectives serves
to clarify the purposes for which the study is being undertaken. All studies
that deal with locating pipeline corridors must at a minimum reflect the
objectives and needs of relevant petroleum industries who actually site,
construct, operate and maintain pipelines. Any pipeline study conducted by a
non-industrial group, such as this study, would probably be concerned with
locating corridors from different perspectives, e.g. preventing adverse impacts,
than those of industry. Those groups whose objectives will be used to guide
the development of siting considerations should be identified.

2. ldentify the Study Area

The size of the study area and the amount of land, water and submerged
bottoms contained within that area determine the amount and type of
information which must be compiled, the scale and number of maps to be
used and to a degree, the cost of the study. Study areas can be defined in
terms of geographic and/or legal boundaries. Because the users of this type of
study may include officials a t all levels of government, legislators, and
environmental and industrial groups, the study area should be defined using
those boundaries which are commonly used in the region.

3. Describe Pipeline Activity

A relatively detailed description of the activities associated with
pipelines is necessary to understand the manner in which the construction
and operating requirements affect pipeline siting and, because a primary
interest in this study is the environment, the manner in which pipeline
activities can affect coastal resources. Information obtained in this step will
lead to the identification of siting considerations which will be incorporated
into the development of guidelines used for assessing the suitability of
particular areas.

4. Identify Siting Considerations

Siting considerations are those factors which determine where pipelines
can be located. Siting considerations are derived from understanding the
needs of industry and the public concerns for coastal resources. Sub-steps for
industrial siting considerations include:
a) identification of coastal features (resource units) and processes
which affect pipeline siting.
b) description of characteristics of coastal features and processes
in terms of their potential to enhance or constrain pipeline
placement, construction or safety.
Sub-steps for coastal resource considerations include:

TECHNICAL STEP

DESCRIPTION

a) identification of resources and uses of those resources which
are likely to be affected by pipeline activity.
b) description of resource characteristics that may be adversely
affected by pipeline activities.
c) identification of general measures which can be implemented
during construction to reduce adverse environmental impacts.

5. Determine General Capability of
Stydy Area to Fulfill Siting
Considerations

Once an understanding of the full range of siting considerations is
achieved it i s possible and indeed essential to make a general determination as
to whether the features present in the study area can accommodate industrial
needs as well as environmental concerns. If it appears that the study area is
capable of, first, providing the opportunities needed to support pipeline
construction and operation and, second, absorbing anticipated adverse
effects, it then becomes appropriate to proceed to evaluating the suitability,
or appropriateness, of the area for pipeline activity.

6. Identify and Inventory Siting

Completion of this step requires depicting, on maps, the siting
considerations which are present in this study area. The inventory of specific
considerations i s the basis for developing overlay maps which are particularly
useful in achieving a comprehensive image of constraints to and opportunities
for pipelines in the study area.

Considerations in Study
Area

7. Develop Evaluation Guidelines

Guidelines must be developed to determine the level of appropriateness
for locating a pipeline within a particular area. Levels of appropriateness can
be defined as being high, moderate, or low depending upon risk to coastal
resources or the potential for pipeline siting problems.

8. Apply Guidelines to Study
Area

Evaluate the study area in terms of siting considerations and i t s ability
to fulfill the guidelines developed in Step 6. The product of this step is a set
of composite maps, and narratives, which can be developed using overlay
techniques. Due to time and fiscal constraints, hand-drawn overlays rather
than computer print-outs are employed for this study.

9. Identify Areas Most Suitable
for Development

This output identifies and discusses those areas which are suitable,
conditionally suitable or unsuitable, given industry's and coastal resource
management purposes, for oil and gas pipelines.

FUTURE STUDIES

10. ldentify Inland Destination
Poinfs

11. Assess Virginia's Involvement
in OCS Development

Conduct onshore research to determine likely landfall sites and inland
destination points. This step involves the identification of coastal land use,
existing and proposed plant facilities in Virginia and on the east coast as well
as an assessment of long-range industry plans for the Virginia region.
If and when an offshore energy find is discovered, assess the
probabilities of the oil or gas being transported to Virginia. Such an
assessment would involve:
a) plotting the location(s) of the find(s)

TECHNICAL STEP

DESCRIPTION

b) defining the implications of the location relative to Virginia,
based on the information resulting from the completion of
Steps 1 through 13.
12. Meet with Primary Interest
Groups

At a well-organized meeting, bring together all representatives of
primary interest groups to discuss the benefits and costs of alternative landfall
sites. A meeting of this type, ideally, should give decision-makers a good idea
of the possible range of important trade-offs.

13. Determine Specific Corridors

I f i t appears that offshore petroleum will be transported to Virginia via
pipelines, work with primary interest groups to determine specific corridors.
Specific sub-steps include:
a) evaluate previously identified broad corridors-are they still
suitable?
b) if so, begin conducting site-specific research to determine the
exact location of the narrow corridor
c) if not, redefine broad corridors
d) begin preparation of the environmental impact statement,
including specification of the mitigating measures which would
be required, when narrow corridors have been defined.

Limitations of this Study
As previously stated, this report is concerned with
the technical considerations used in identifying broad
pipeline corridors. Using industrial and environmental
sources, this report identifies and inventories suitable
areas for pipeline corridors. Findings of this study
represent products of a constrained suitability analysis
which does not address political, legal, and institutional
realities, socio-economic factors and site-specific
environmental conditions.
The identification of siting considerations is useful
in determining where pipelines might be situated.
Technical considerations, however, do not determine if,
in what year, or under what conditions pipelines would
actually be constructed. These "when and how" issues
involving other factors such as those mentioned above
should be determined by future studies.
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(d) buffer (protection from forces of natural
environment);

2. their contribution to the ecological fitness of an
area for the following purposes:
(a) habitat (environment providing food and
shelter for living resources, including nursery
and spawning areas).
( b ) preservation (endangered,
protected or unique species).

threatened,

Coastal Resources are classified as Coastal Lands,
Waters, Edges, and Living Resources. With the assistance
of Tidewater citizens, the CRM program has stated that
living and non-living natural resources are utilized
commercially and for recreation,and that they serve vital
buffer and aesthetic functions in the coastal zone.
Coastal resources such as wetlands and nearshore
shallows contribute to the ecological fitness of an area
by providing habitat for finfish, crustaceans, molluscs
and wildlife. Some living resources, such as the bald
eagle which inhabits Virginia's coastal areas, are
endangered species and protected by law. Adverse
impacts to these resources and their uses should be
avoided, or minimized when unavoidable, whenever
possible.
This study is also concerned with addressing the
interests of petroleum industries due to their major role
in and responsibility for pipelines. Consequently, those
factors of importance during the pipeline siting,
construction and operation phases have been identified
with the assistance of industrial representatives. From an
industrial perspective then, existing coastal conditions
must be assessed to determine:

1. their implications for pipeline placement, that
is, existing uses whose permanent or frequent
presence in an area could preclude use of that
area by pipelines,
2. their implications for pipeline construction,
that is, existing physical uses or conditions
whose physical presence could complicate the
engineering aspects of the construction process
and consequently makes an area less preferable
as a construction site, and
3. their implications for pipeline safety, that is,
existing conditions or uses whose presence
could pose a risk to the safety of the pipeline
during construction or, more importantly,
operation.
The main objectives of pipeline industries are to
minimize pipeline costs and to protect their investments.
As will be discussed in detail in the following chapter,

certain topographical features, for example, sandy sea
bottoms as opposed to rocky substrate may permit
greater flexibility in the siting and construction of
pipelines. In addition, other features in the coastal zone,
like historical shipwrecks, serve to constrain pipeline
placement. The degree to which an installed line will
remain intact or "safe" is also of concern to pipeline
companies.
Because of the associated high risks to pipeline
safety, industry would attempt to avoid laying a pipeline
in areas classified as "restricted" by the military for
weapons testing or practice purposes or where the sea
bottom displays an exceptionally dynamic history. By
locating pipelines in areas of optimal conditions and
avoiding areas such as those described above, industry
can be reasonably assured that risks to their investment
will be minimized.
Study Area
The primary study area extends from the three
nautical mile limit of Commonwealth jurisdiction to the
shorelands, including the Chesapeake Bay, i t s tributaries
and their associated edge features. These oceanfront and
tributary edge features include barrier islands, nearshore
shallows, beaches, wetlands and bluffs. However, so that
the reader may gain a more complete understanding of
pipelines, activities and impacts in areas well seaward of
the three mile limit are referred to when appropriate.
The northern and southern limits of the study area
are defined by the Virginia-Marylandand Virginia-North
Carolina state lines (Map I).
Pipeline Construction Activities
The identification of areas suitable for pipeline
corridors requires some understanding of pipeline
installation or construction processes. Although the
physical presence of pipelinesaffects coastal resources by
possibly restricting their use in the immediate vicinity of
the line, installation activities by far have much greater
impacts on the environment. Industrial siting
considerations are also influenced by the nature of these
activities, i.e., the limitations of construction technology
often dictate whether a coastal feature is considered
desirable or undesirable.
Once the decision is made to construct a pipeline,
consideration must be given to a site a t which the
pipeline can be brought ashore. Usually, a 50 to 100 foot
right-of-way is the minimum requirement for a pipeline
landfall. However, a pipeline shore terminal and
pumping facility may be required to increase pipeline
pressure if the product is to be piped inland for
processing. If crude oil is to be stored and transferred to
a refinery by other means, the pipeline may be brought
to shore at a marine terminal and surge storage facility.

OFFSHORE PIPELINE CORRIDORS and
LANDFALLS in COASTAL VIRGINIA
INDEX MAP
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Modes o f Pipelaying

lnstallation Activities in Coastal Waters

Pipelaying can be accomplished by
1) simply
placing it on the bottom (Fig. 4). 2) plowing or jetting
a trench and laying the pipeline in the trench (burial), to
be backfilled by natural processes (Figs. 5, 5A and 5 8 )
or,
3) laying the pipeline in the trench and
mechanically backfilling over the pipeline.

lnstallation of open-sea pipelines generally involves
the use of two specialized types of barges-a lay barge and
a bury barge.
Forty foot sections of concrete and
anti-corrosion-coated pipe are delivered t o the lay barge
by cargo barges. On the lay barge, the sections of pipe
are welded together and an anti-corrosion coat, equal in
thickness t o the protective coat applied at the
pipecoating yard, is applied t o the juncture. The pipe is
then lowered into the water, supported by a long
protruding structure (called a stinger) extending from
the rear of the lay barge. The stinger minimizes bending
as the pipe descends t o the ocean floor. As each pipe
joint is welded, coated, and inspected, the barge is
moved forward t o allow the pipeline t o enter the water.
This is usually accomplished with the aid of tug boats
which position and reset a series of anchors. Most
pipeline installation barges require lanes of operation of
3500 to 4000 feet in width.

Pipelines may be buried for a number of reasons,
such as t o satisfy regulations and aesthetic or
environmental interests, but the primary reason is
protection from damage by anchors, surf action,
trawling gear and the like, and from future movement by
scour, erosion or storm phenomena. Burial is
recommended in Gulf of Mexico waters of 200 ft. or
less, according t o Gulf of Mexico OCS Order No. 9. The
depth o f the initial trench varies from 3 feet offshore t o
between 10 and 12 feet as the pipeline approaches the
shore (Hickman, 1977).

-

Lay barge at work in 90 feet o f water o f f Louisiana

I n addition t o this generalized method, another
pipelaying technique may be employed in coastal waters.
The reeled-pipe method i s primarily used for pipe of a
fairly small diameter (usually 12 inches and less), in
lengths which can be wound onto one spool at a shore
location and later transferred onto the barge (Lamb,
1966). A reel-ship was recently designed t o lay up t o
25,000 feet per spool of 24 inch pipeline, or 70,000 feet
of 18 inch pipeline in water 1,000 feet deep or more
(Ewing, 1976). This barge should be put into service
sometime this year.
In cases where water depth i s greater than 200 feet
and bottom sediment and current characteristics are
appropriate, the pipe that has been placed on the
bottom tends t o sink into and be covered by sediments,
thus giving it protection by (sediment) cover. As depths
of less than 200 feet are reached, pipelines are laid and
buried by either natural or mechanical means.
Submarine burial is accomplished using standard
underwater dredging techniques, bottom plowing or the
relatively new "bury barges" (Fig.5 ).

Stickrod welding in t h e G u l f

A bury barge pulls itself along the pipeline route via
anchors, dredging a trench in which the pipeline is t o be
laid, or dragging the "bury sled", which is guided over
the pipeline by rollers, and jets water at high pressure,
cutting the floor from underneath the previously placed
pipe (Figs. 5A and 58).I f the pipe i s t o be mechanically
buried, the sled may be equipped t o suck jetted material
from the trench and release it back over the previously
placed pipeline (Ewing, 1976).

Reel barge and drilling rig 107 miles out in the Gulf of
Mexico

I n cases of narrow water crossings or relatively
short pipelines near shore, the bottom-pull method may
be used. The pipeline is constructed on shore preferably
in one long section (but more may be used) and pulled
by winch or tug over a special launchway of rollers and
dollies and across the bottom t o i t s destination (Lamb,
1966). Primary limitations of this method are power of
the pulling source, pipe stresses and line weight. To
reduce power requirements and stress on the pipe, this
bottom-pull method may be combined with the
flotation method.

F~gure5
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The flotation methoduses the above basic principle
but each section of pipe is floated by pontoons to the
section of pipe laid just previously, welded or "tied-in"
and then lowered slowly to the bottom by the
systematic release of pontoons (Lamb, 1966). Usually
this method must be employed in relatively calm,
protected waters to prevent excessive movement of the
floating pipe segment by winds, waves or currents.
Cargo barges, supply boats, tug boats, crew boats,
and helicopters are needed to deliver supplies,
manipulate anchors, and facilitate crew changes during
pipeline construction in coastal waters.

L~nes

can handle the pipeline and a location ashore where
standard land lay methods must be resumed. Shore
approach methods vary depending on pipe size,
approach profile (topography and geology of the sea
bottom and soil conditions of the shoreline), sea
conditions, and land use in the edges, but all usually
entail some form of dredging operation.
Construction procedures for the shore approach
differ from offshore construction activities. Most
methods include opening a trench from the water side
where lay barges can operate. The pipeline is then
fabricated onshore or on the lay barge and pulled into
position. Once the line is in place, the trench i s filled and
the site restored.

Installation Activities in Coastal Edges
The shore approach is that portion of the marine
pipeline between the water depth at which marine crafts

The transition of pipeline passage through the
edges, from subaqueous to terrestrial areas, will generally
require crossing either a beach or wetlands-marsh area.

C o n s t r u c t i o n t h r o u g h marsh-landfalls can be
accomplished using either the push or the flotation
method. I f the ground i s relatively firm, the push
method i s used. I n this method the pipeline i s given
slight positive bouyancy and "shoved" through a narrow
(8-10 feet), shallow (4-6 feet) ditch (McGinnis, et
a1,1972). Sections of the pipe are welded and checked at
the beginning of the trough and shoved further through
upon completion.
The flotation method in transition zones requires a
wide dredged canal for use by a train of pipe laying and
supply barges and sufficient depth of water for barge
draft and pipeline coverage. A width of 40 t o 50 feet
and depth of as much as 20 feet is necessary for the
barges t o pass through the canal and release the finished

Pipela ying
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activity

through a

marsh

landfall

pipeline (McGinnis, e t a1 1972). This method i s used
when the marsh is not firm enough t o support
c o n v e n t i o n a l t r e n c h i n g and c o n s t r u c t i o n
equipment.
I f a pumping station is required for an oil pipeline,
a more complex construction operation will result.
Storage tanks, a small office, and the pumping facilities
must be constructed in addition to simply bringing the
pipeline ashore (New England River Basins Commission,
November, 1976), though these facilities need not be
located near the shoreline. Soil bearing capacity,
drainage, access to utilities and land value are more
important considerations in siting support facilities than
proximity t o the landfall (Chilcote, 1978).

ill Louisiana

Pipeline Siting Considerations
As defined earlier, siting considerations are those
factors which influence the siting or location of
pipelines. Siting considerations are identified by
determining what is important to the primary interest
groups. This study deals with two particular major
groups:
1 ) pipeline companies-those
private
industries which are involved in constructing and
operating pipelines, and
2) coastal resource
managers-those
public officials who have the
responsibility of ensuring that development in coastal
Virginia occurs in an environmentally sound manner.
Siting considerations reflect the concerns of each group.
The f o l l o w i n g sections describe siting
considerations bv: their implications for locating
pipelines (siring implicationsl, the ability of Virginia to
support pipelines with respect to a particular
consideration on,first,a go or no-go basis, as well as to
absorb impacts f r o m pipelines (capability
determination) and lastly, the location, indicating
presence or absence, of these considerations in Virginia
(inventory). Industrial considerations are discussed first,
because of industry's direct involvement in pipelines
from the time of their inception to the day they are
abandoned or removed. Also, it is easier to discuss
coastal resource considerations, which deal mostly with
environmental impacts, after the reader has acquired an
understanding of the nature of the impact-causing
activity. An understanding of pipelines and the manner
in which they alter the environment should be gained by
reading the previous and subsequent sections.
The discussion in the following pages reflects a
range of values which are inherent in the identification
of siting considerations and interpreting their
significance in pipeline corridor siting. From an
industrial perspective, no area in Virginia exhibits
insurmountable construction difficulties and thus most
areas are potential corridor candidates. Within the study
area, however, some areas are more desirable than
others, depending upon the kinds of features and uses
present. The chapter dealing with industrial interests
discusses siting considerations according to their relative
desirability, ranging from ideal (most preferred) to less
than ideal (least preferred) situations.
By the same token, impacts on coastal resources
from pipeline activities vary depending upon the kinds
of factors present at the time of the activity. Given such
variables as climate, time of year, physical and chemical
conditions and these relationships with the species
present in an area, adverse impacts on coastal resources
would fat l within a generally predictable range.
Correspondingly, measures that may be implemented to
reduce adverse impacts vary greatly according to the
nature of particular impacts. The discussion in the
coastal resource siting considerations chapter is

descriptive rather than prescriptive. This paper attempts
only to describe a possible range of impacts and
mitigating measures that should be required in the event
that pipelines traverse Virginia's coastal zone.
Both industrial and coastal resource considerations
are described in terms of their geographic location. For
purposes of this study, offshore corridors include two
distinct geographic areas: 1) coastal waters and
2) coastal edges. Coastal waters are all tidal waters
including the ocean, bays, rivers, creeks and streams.
Coastal edges are those portions of land that are an
integral part of the land-water interface, those areas
where the land, tidal wetlands, and tidal waters meet.
They include such features as barrier islands, nearshore
shallows, beaches, wetlands (both vegetated and
non-vegetated), and bluffs. The edges are often areas of
intense human use and are productive habitats which
support the marine resources of the Chesapeake Bay and
ocean fisheries. A discussion of these varied geological
types and their functions is found in the Coastal Edges
section of Industrial Siting Considerations. The edges are
defined by an understanding of their function in marine
and estuarine ecosystems, not by linear measurement.
Appendix 1 contains the maps which display the
inventory of siting considerations that are referred to in
the following chapters.

INDUSTRIAL SITING CONSIDERATIONS

Men positioning pipeline in nearshore waters
The single most important industrial siting criterion
for offshore pipelines is that they should follow the
shortest possible route because of their very high unit
length cost. Submarine pipelines are roughly 3 times
more expensive to construct than terrestrial pipelines.
Great depths and steep slopes complicate the
construction process and may result in modifications of
the route. Pipeline routes generally avoid hazardous
underwater objects, active faults, rock out-crops, mud
slide areas, and areas which are environmentally sensitive
or are likely t o generate strong public opposition.
Preferred topography for a shore approach is a
gently sloping bottom with sufficient thickness of
unconsolidated sediments to allow not less than 3 feet of
sediment to cover over the pipeline in areas of fifty foot
water depth t o low water level and burial at least 10 feet
deep in dynamic areas such as the surf zone (Hickman,
1977). Areas subject t o significant seabed shifting
resulting from strong tidal flows or other processes are
generally avoided. Erosion caused by such action could
undermine the pipeline, placing additional stress on the
structure and possibly causing i t to fail. A pipeline
company usually prefers landfall sites which allow for a

flat approach and reasonably gentle transition from the
marine to land environment t o those potential landfalls
through marshes or bluffs.
The features of each geographic area and the active
processes therein are described in terms of their relative
implications for pipeline placement, construction and
safety. There is no easy-to-use, absolute formula of
feature characteristics that yields the best location for a
pipeline. Because construction technologies are so
advanced, pipelines can be installed through almost any
environment. Thus, few features actually prohibit
pipeline construction. Rather pipelines are located by
industry on the basis of relative cost-the route that is
least expensive and involves the fewest construction,
public opposition, or legal problems is the most likely
route.
The location of pipelines through the marine
environment is also influenced by other uses of the
coastal area as well as the availability of rights-of-way of
pipeline passage. Thus, siting considerations are also
identified in the Coastal Uses and Rights-of-way
sections.

COASTAL WATERS
The effect of many interrelated offshore and
onshore processes on the cost of pipelaying from a
"cost-prohibitive" angle, and their influence on the need
to protect the pipe throughout it's useful lifetime, must
be considered by pipeline planners when evaluating
alternative pipeline routes. These factors also affect
"pipelining productivity", or the length of pipeline that
can be completed in a given amount of time. The total
time that a pipeline crew and their equipment must be
employed, which is influenced by geological conditions
along the route, i s critical in determining the total cost
of a project. Construction time is also influenced by
whether or not the pipeline is to be buried. Burying
pipelines, as opposed to simply laying them on the
b o t t o m , considerably increases both equipment
requirements and time required to complete a pipeline
route. Thus, the submarine features of an area play a
major role in the selection of final pipeline routes.

punctuated by occasional small anomalies in i t s natural
ascension to the shore, and sand ridges up to about 33
feet in height are common (Cousins, et al, April, 1977).
Generally, however, the bottom topography off
Virginia's coast poses no great problem to pipelaying
(Hickman, 1977).
Inventory: Although the continental shelf has not
been mapped in detail sufficient to completely specify
all of the characteristics or distribution of the ridge and
swale topography, many broad areas can be designated
(Uchupi, 1968). Examples off Virginia include the field
of ridges about 50 miles east of Chincoteague Inlet, the
Parramore Banks east of Parramore Island (Eastern
Shore) and the False Cape system off southeastern
Virginia. The VlMS map entitled "Bathymetry of the
Virginia Sea" (Goldsmith, Sutton, Davis, N.D.) was
compiled from the most recent surveys (some quite old)
and was a convenient reference for the map in Appendix
1, "Submarine Topography of Coastal Virginia '1

Submarine Topography
Submarine Sediments
Siting Implications: In theory, the preferred
submarine topography i s a gradually sloping bottom. In
practice, pipeline technology has advanced to the level
that practically any type of topography can be traversed.
However, pipeliners prefer to avoid hard bottoms or
rock substrates. In addition, bottom areas which exhibit
transient changes in depth due to erosion and accretion
present some risks as a buried pipeline may become
exposed with consequent exposure to the hydrodynamic
forces of waves and currents.
Some offshore areas are characterized by ridge and
swale topography (also called linear shoals or sand
waves). These features generally show a
northeast-southwestdirectional trend in Virginia waters.
They may rise as much as 40 feet above the surrounding
sea bottom and measure thousands of feet in length.
However, the slopes involved are only a few degrees.
Understanding of the dynamics of origin and
maintenance of these features is very incomplete. The
most widely accepted hypothesis envisions the features
as having formed due to wave and current actvity in
relatively shallow water (Duane et a1,1972). Those now
found in deeper waters of the shelf would then be
interpreted as "relict". Although existing studies show
that the shoal fields in shallower water depths exhibit
greater activity with respect to migration and
morphological change, those situated in deeper water
may be active during extreme storm events. Specific
corridor designation will require field studies to decipher
the level of "activity" so that the risk of transiting the
features can be assessed.
Capability Determination: The continental shelf
off the coast of Virginia, is free of any extreme depth
gradients. The offshore bottoms of Virginia are

Siting Implications: The composition of
submarine sediments in which a pipeline is to be buried
or on which it is to be laid affects the future stability
and safety of the pipeline and as such, has an influence
on construction techniques. Relatively flexible pipe, of
which most oil pipelines are constructed, tends to bury
itself in sandy and silty sea beds (Reynolds, 1968).
However, this erodible soil begins to move at bottom
current velocities of 1 ft./sec. (.6 mph) (Hobbs, H.,
1966). If a "spanning" effect occurs (when the pipe is
laid on erodible substrate, separated by two relatively
harder foundations and the middle portion erodes), the
potential for scour around the pipe is high (Brown,
1971). The resulting induced stresses on the pipe can
lead to pipeline fatigue and failure. Measures t o alleviate
this and similar circumstances, such as burial to a
protective depth below the dynamic zone, based on
sediment type and projected uses of the area, and/or
anchoring the pipe to prevent flotation of the pipe due
to added positive buoyancy of the product can be
implemented to protect the pipe from spanning. Scour
around an undersea pipeline may possibly be prevented
by using an artificial seagrass bed as a pipeline protection
system, such as the one developed by Linear Composites
Ltd., a British firm, and described below:
The system consists of polypropylene
strand bunches locked into a synthetic mat at
half-meter intervals. As polypropylene is lighter
than water, the strands float to form a curtain.
This reduces water velocity nearby and causes
waterborne sand and silt particles to drop to
the seabed where they form a permanent
artificial sandbank. By laying a strip of material

on either side of the line, the bank eventually
Industry, December, 1977)
covers it. (Ocean
-Pipeline burial is least time consuming if
accomplished in relatively non-cohesive sediments such
as sand or silty sand which requires noloosening prior tb
removal and are easily removed by dredge bucket
operations or jetting (Page, 1977). Muddy substrates are
less desirable but are preferred over sediments which
require loosening prior t o removal, such as stiff clay and
compact gravel (Page, 1977).
Capability Determination: The surface sediments
of the Mid-Atlantic continental shelf are characteristic of
a slowly rising and submerging sea (including that off
Virginia). That is, there are wide areas of sands and
gravels overlying finer grained marine lagoonal fluvial
deposits. The surface veneer ranges in depth from 0 t o
30 feet or more (Swift, 1974). Some of the underlying
deposits encountered would be very firm cohesive
sediments. Although these might be somewhat more
costly t o excavate, burial within these horizons offers a
relative certitude that the pipeline burial i s beneath the
zone of active cut and fill processes. Therefore, the
composition of Virginia's offshore sediments may be
considered capable of supporting pipeline activities.
lnventory: The surface sediments of the entire
East Coast shelf have been mapped, but at a low density
(10 km.) sampling grid (Hollister, 1973). I n addition,
some much smaller areas with higher density sampling
have been surveyed off the coast of Virginia. Site
specific surveys will be required t o determine the details
of substrate suitability of particular areas for pipelines.

As illustrated in the map, "Offshore Sediments ",
the submarine surface sediments off of Virginia (on a
very gross scale) are eighty percent or greater sand.
There is, however, an offshore area south of Cape Henry
composed of gravelly sand, and an area offshore of
Chincoteague Island, on Virginia's Eastern Shore, which
seems t o be a composite mixture of sand and clay.
Pipelining through these areas would result in some
modification of the engineering technology employed
during pipelaying, depending on the net resultant
sediment regime in the area. In reference t o the general
sediment texture offshore of Virginia, there seems to be
no area which would necessitate blasting or which could
be labeled a high physical risk area for pipelining.
COASTAL EDGES
The land-water interface is a particularly dynamic
and unpredictable area, reflecting the effects of both
land and water physical processes. Land runoff,
shoreline erosion rates, tidal and current patterns, and
frequency and intensity of storm surges act together t o
i n f l u e n c e t h e composition and pipeline siting
implications o f various edge features. A much more
detailed understanding of the effects of these processes
on shoreline features than i s presented here will be
needed to make a reliable determination of an area's
capability to support pipelines.
Shoreline Sediments
Siting Implications: The composition and texture
of landfall soils in which pipelines may be buried are a
consideration in relation t o the future stability, and thus
safety, o f the pipeline. Soil conditions at the landfall site
may be such that the shoreline dynamics and sediment
supply characteristics are conducive t o accelerated
erosion. Traversing barrier spits could lead t o a breach in
the natural stability of the shoreline, with future inlet
formation possibly resulting.
The compressibility of shoreline and upland soils
determines the bearing strength and "trafficability" of
the ground, and as such, i t i s also an important factor t o
consider in reference to what vehicles can be used in
pipeline construction.

Capability Determination: The composition of
Virginia's shoreline soils poses no severe problems t o
pipelay ing.

lnventory: -According t o R.L. Googins, (19771,
State Soil Scientist, the soils which make up the "Barrier
Islands" are essentially fine sand to a depth of 5 feet or
more. However, the entire Barrier Island chain is
backed-up by marshland soils and open water areas

between the mainland and the Barrier Islands chain. The
soils in this area are essentially sandy or silty clay to a 5
foot depth. Trafficability on siltylclayey areas is very
poor compared to more sand areas.
Also according to Mr. Googins

...

The mainland of the Eastern Shore
dominantly has soils that are sandy or loamy in
texture and well drained or moderately well
drained. A water table, either seasonal or
permanent, can be expected within a 10 foot
depth in areas of Accornack County. Local
areas of wet, clayey soils occur throughout the
Eastern Shore. The major risks to locating
pipelines on the Shore proper include presence
of a seasonal or permanent water table in many
areas, plastic, clayey soils in local areas, and
"runny" sands in local areas. "Runny" sands
interfere with trench excavation and cause
trench banks to cave. Most of the soils are
dominantly strongly or very strongly acid. It
should be noted that small areas of organic soils
or marshland soils occur along the streams
draining the upland areas. These small areas are
frequently flooded and are generally unstable.
They have severe limitations for most
construction purposes.
Smaller marshland areas also occur on the western side
of the Eastern Shore mainland.

The Virginia Beach area is similar to the Eastern
Shore in that the dunes and coastline are also subject to
erosion. Many locations in the Virginia Beach area have
very poor trafficability and poor bearing strength in that
the organic soils are highly compressible. Mr. Googins
also states that:

The immediate coastal areas of the Western Shore
of the Bay are considered by Mr. Googins to be areas of
low "hazard" or risk potential for the siting of pipelines,
primarily because sudden changes in elevation are
minimal.
The major soil limitations to pipeline
construction in this area include presence of a
water table within a 10 foot depth and
instability of trench side walls when cut to
depths of 5 to 10 feet. Locally, these areas are
plastic, clayey soils. Areas adjacent to the York
River, Rappahannock River, etc., are high
hazard areas that have relatively high steep river
banks. The soils along these bluffs have formed
in exposed strata of sand, silt, clay and marl.
The soils are extremely variable along the
bluffs. They are seepy in wet weather, highly
erosive, and subject to bank caving. The upland
soils on the peninsular areas range from well
drained to poorly drained mineral soils formed
in unconsolidated marine sediments. The major
limitations to pipeline siting on these upland
areas include a seasonally high water table in
many of the soils and local areas of plastic,
clayey soils.
As can be seen from the Shoreline Sediments map
prepared with information supplied by Dr. Mike
Newhouse and Mr. James Belshan, Soil Scientists at the
Virginia Polytechnic Institute and State University and
Mr. Louis Cullipher, Soil Scientist Specialist with the
U.S. Soil Conservation Service, there are areas of low soil
"risk" to pipelines in coastal Virginia. However, unless
the route is designed to pass through the mouth of the
bay or to landfall and traverse the upland portion of the
Virginia Beach area there is no way to enter upland areas
without passing through an area of marshy, low strength
soils.
Barrier Islands

The area between Rudee Inlet and
Sandbridge Road is dune land with a minimal
amount of marshland as a transition to the
mineral soils on the upland landscape. The areas
of low hazard potential in the Virginia Beach
area consist of mineral soils formed in
unconsolidated sand, silt, clay and shell beds
most of which are underlain with sand substrata
within a six foot depth. The soils range in
natural drainage from well drained to poorly
drained. The well drained soils are mostly on
the Pungo Ridge with wetter soils dominant
elsewhere in the city. Soil limitations in the low
hazard areas of Virginia Beach include presence
of a water table within a 6 to 10 foot depth,
"runny" sands within a 6-10 foot depth locally
and local areas of plastic clayey soils."

Siting Implications: Due to the erosive and
migrating nature of the Virginia barrier islands they
would not be the most preferred as sites for pipeline
landfalls in that special considerations in design and
construction would be necessary. Potential exposure of a
buried pipeline i s a principal consideration in the
industrial evaluation of alternative landfall locations.
Tidal inlets adjacent to barrier islands may have corridor
potential depending upon their depth stability and
response to island migration.
The erosive nature of barrier islands suggests that
the barrier islands should be crossed by burying the line
at an appropriate depth. The landfall transition mode of
construction should be employed only at the fastland of
the spine of the Delmarva peninsula.

Evidence o f erosion problems on Virginia? Eastern Shore

I n addition, burial depths under navigable
waterways in the lagoons and channels behind the
barrier islands must be sufficient t o accommodate
anticipated changes in channel depth. Deep burial,
weighted covering and stable backfill materials must be
considered for use in passage through the barrier islands
and adjacent channels.

Capability Determination: From an engineering
perspective, Virginia's barrier islands may be considered
technologically feasible landfall sites.
Inventory: There are 19 barrier islands which
extend the full length of the ocean side of Virginia's
Eastern Shore. The map "Oceanfront Shoreline
Ownership" displays the 13 oceanfront barrier islands
(in black) and their associated wetlands as they appear at
low tide. Revel, Sandy, Rogue, Godwin, Mink, and
Mockhorn Islands lie between the oceanfront barrier
islands and the Eastern Shore mainland.

Beaches
Siting Implications: Beaches are the land-sea
interface feature where most of the oceanic wave energy
is expended. As such, they warrant particular attention
as far as passage of pipelines i s concerned. Such passage
should exhibit no surface trace of the pipeline. The
installation should not pose a barrier to littoral sand

drift or present a point of weakness t o channeling during
storm overwash.

In addition,erosion rates must be factored into the
burial depth consideration since over the long term the
entire nearshore and beach profile can be expected t o
retreat landward. Appropriate weight must also be given
to extremes of the erosion rate as well as long term
trends. For example, a given reach of beach may
experience retreat at 20 ft./yr. for 10 years and then
accretion at 5 ft./yr. for 10 years. Although recession
averaged over the 20 year period is 7.5 ft. per year,
pipeline planners must consider the extreme recession
rates that could occur during a storm and exceed the
anticipated recession averages.
Capability Determination: Although Virginia's
oceanfront beaches are highly dynamic and mobile they
may be considered as potential landfall sites.

.Inventory: Shoreline position surveys have been
compiled for the entire ocean shoreline. These
compilations generally include surveys as early as the
1850's and may contain as many as six or seven
additional surveys t o the present. I n addition, monthly
surveys have been performed at a number of profile
locations between Cape Henry and the North Carolina
border. These would be useful in the determination of
expected depth of cut and fill on the beach face.

The shoreline positions are also compiled for the
shores of the bay and i t s tidal rivers. These however,
cover only two time periods, before the 1850's and
19501s, so that the erosion/accretion rate is the long
term average. While erosion i s generally less than that
experienced on the oceanfront, there are localities on
the bay with severe erosion (see "Significant Shoreline
Erosion" map).
According t o surveys done by the Geological
Oceanography Department at the Virginia Institute of
Marine Science, oceanfront beaches of accreting
shoreline, or limited erosion are rare in Virginia. The
southern "hook" of Assateague Island forming Tom's
Cove, the northern ends of Parramore Island, Cobb
Island (which i s backed by dunes), and Hog Island, and
Fisherman Island (all on the Eastern Shore) are the
only oceanfront areas in which erosion activity is fairly
low. On the bay side of the Eastern Shore, the
Kiptopeke beach is accreting.
As displayed on the "Shoreline Features" map,
beaches comprise the oceanfront south of Cape Henry,
to the North Carolina border. Some areas of Virginia
Beach, and in the Back Bay region (which also has
dunes) are subject to limited erosion and Cape Henry i s
accreting.

Sand Dunes

Siting Implications: The sand dunes in Virginia
may be classified in two broad types: foredune ridges
which occur directly behind the beach backshore and
sand hills and sand sheets which have generally higher
relief and occur inland of the beach. Pipeline transit
through the foredune would be at normal operating
depth and the temporary breach of the dune line could
be relatively easily repaired. A pipeline route which
includes passage through an area of onshore dune fields
(sand hills) requires careful planning. An assessment of
dune topography and study of their historical movement
should p r o v i d e p i p e l i n e r s w i t h appropriate
decision-making information. In some cases this
information may lead to a decision to avoid the area
altogether.

Capability Determination: As with beaches,
Virginia's sand dunes may be considered potential sites
for pipeline passage.
Inventory: The "Shoreline Features" map depicts
the location of dunes in Virginia. Foredune ridges are
situated behind the beaches along most of the barrier
islands and in the City of Virginia Beach, the southeast
ocean front. Onshore dune fields are, for the most part,
restricted in occurrence to, specifically, Cape Henry,
Sandbridge and Back Bay, and False Cape.

Wetlands

Siting Implications: The Wetlands Act of 1972
defines a wetlands as all land lying between and
contiguous to mean low water and an elevation above
mean low water equal t o 1.5 times the mean tide range
and upon which is growing any one or more of some 35
forms o f marsh vegetation. The legal definition of
wetlands is important since those areas falling, within
that definition are subject t o the permitting process for
wetlands alteration as administered by the local wetlands
boards and the Virginia Marine Resources Commission.
Vegetated wetlands (marshes) and intertidal
mudflats are not as industrially desirable for pipeline
passage as sand beaches or open terrain due t o
construction cost considerations. I n many cases
however, they are unavoidable due to their frequent
occurrence or expansiveness and the potential high costs
involved in circumventing them. The variability in the
type and condition of soils which comprise a wetland
area directly ,affects the route selection process. I f the
area is firm enough t o support vehicular traffic,
construction is easier, less time-consuming, and the
effects more easily ameliorated than in marsh which i s
less firm and requires a channel much larger than the

Vegetated dunes in the Virginia Beach area

pipeline trench t o allow passage of pipeline barges and
supply boats.
Capability Determination: Virginia's wetlands in
general exhibit no physical characteristics that world
make them incapable of supporting pipeline activities.
Inventory: Two "Tidal Wetlands" maps have been
compiled to depict the over 214,000 acres of vegetated
wetlands in coastal Virginia. Included in these figures are
the saline vegetated wetlands of the ocean lagoonal areas
of the Eastern Shore. An undetermined amount of
unvegetated wetlands was not included.
Marsh systems of 500 acres or less generally consist
of an accumulation of relatively narrow fringe marshes.
From the viewpoint of pipeline corridors, they would
generally be easier areas to cross than large, expansive
marshland, and involve much less environmental damage.

anticipated as areas of pipeline passage, if bluffs occur in
an otherwise desirable route, special construction
methods would be used to bury the pipeline t o a suitable
"lifetime" depth, and backfilling, with an extremely
stable material, would be required. A bluff would be
eliminated as a potential landfall site only if it were
proven to be exceptionally unstable (Hickman, 1977).

Inventory: Bluffs are frequently found along the
shores of Virginia's major rivers and a few creeks. The
"Shoreline Features" map indicates that there are bluffs
along the lower northern shore of the James and the
lower southern shore of the York. Bluffs are interspersed
along t h e Pamunkey, Mattaponi, Piankatank,
Rappahannock and Potomac Rivers. Bluffs are also
located just south of Cape Charles and along several
creeks on the Eastern Shore.

The upper reaches of the Rappahannock,
Mattaponi and Pamunkey Rivers have not been
inventoried and therefore wetlands in these areas are not
depicted on either Wetlands map. There are,
nevertheless, significant wetlands in these areas and
information will be available in late summer 1978.
Further details may be obtained by consulting the
Department of Wetlands Research, Virginia Institute of
Marine Science.

Bluffs
Siting Implications: Steep upgrade changes,
especially those composed of hard compacted dirt or
rock, are relatively undesirable as landfall sites in that
pipelaying productivity in these areas would be reduced.
The naturally erosive nature of bluffs, accompanied by
recession from the waters' edge, may tend t o expose
buried pipelines and prevent natural refilling processes
from occurring.
Cutting a trench through a bluff will promote
cave-ins by providing a valley which can be deepened by
rainfall run-off and thus hasten erosion processes.
Run-off may also seep into the sides of the trench and
weaken the adjacent land considerably, augmenting the
erosive elements associated with the entire bluff. Bluffs
cannot reform like dunes or sand beaches, therefore,
complete breakdown of the bluff and exposure of a
buried pipeline may be likely unless proper construction
techniques and erosion control measures are utilized.

Capability Determination: The incidence of
major bluffs in Virginia's coastal area is generally limited
to the Chesapeake Bay and i t s tributaries. Although not

Bluffs along the James River in James City County,
Virginia

SPECIAL COASTAL USES
The coastal waters of Virginia have long been
used for purposes which may be considered hazardous to
pipelining. The port of Hampton Roads has been called
the world's finest natural harbor and consequently
experiences a great volume of commercial and naval
vessel traffic. A number of heavily-fished areas, channels
and transit lanes which require maintenance dredging,
and several areas where unexploded ordnance may be
present pose potentially severe threats t o pipelaying and
pipeline security. Hence, the potential high cost
associated with circumventing "danger areas" and other
special use areas significantly influences the industrial
decision to either select or abandon a route, parts of
which may be used for other special purposes.
Cost factors for special use areas are closely related
to the risk of pipeline damage and rupture by such
activities as anchoring or dredging. Repairing an
underwater pipeline could be much more expensive than
designing a route which would lessen the probability of
damage. I n the light of these cost considerations, present
and projected uses of offshore areas are critical items
and require identification during the pipeline route
selection process.

Commercial Fishing Areas
Siting implications: Of significance t o pipeline
route planners are prime oyster, clam and crab dredging
areas and fish trawling grounds since equipment used in
these activities could damage a pipeline or i t s sediment
support bed. Clam dredges use powerful jets of water t o
emulsify the bottom and "free" the clams from the
substrate. Depending on bottom conditions, these jets
can disrupt the sediment t o depths of 5 t o 6 feet (Haven,
1977). Large trawl "doors" or weights used by domestic

Trawl doors hoisted aboard an offshore fishing vessel
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and foreign commercial trawl fishing vessels t o keep nets
spread on the bottom may weigh up to 5,000 Ibs. each.
These are designed t o skim the bottom. However,
depending on sediments present, they may dig into the
bottom (Austin, 1977). Either fishery technique could
be disastrous if the equipment were t o come into
contact with an exposed or partially uncovered pipeline.
C a p a b i l i t y Determination: The presence of
fishing activities in Virginia's coastal waters does not
prohibit the development of pipelines. Certain kinds of
fishing techniques could damage pipelines and in this
respect should be considered in the siting of submarine
pipelines in Virginia.

Inventory: Offshore, the surf clam and ocean
quahog fisheries use the above mentioned dredge
equipment over a considerable area as indicated on the
"Bottom Disruptive Fishing Methods" maps. Also
offshore, various finfish species are harvested by otter
trawling. Nets, if caught on an exposed pipeline, may be
damaged or destroyed and trawl doors could easily
damage a pipeline lying near or on the bottom surface.

I n the Chesapeake Bay there are areas in which
hard clams and oysters are harvested by patent tongs
which are scissor-like, long handled rakes. Tongs bring
up the catch and may dig into a soft bottom as much as
1% feet (Haven, 1977) possibly uncovering or striking
the pipe. The pipeline could also damage these tongs
causing considerable expense to the oystermen.
On an average o f every 5 t o 10 years, areas
displayed on the map achieve concentrations of soft
clams suitable for harvesting in commercial quantities.
These could be fished with the aid of hydraulic dredges
for a period of up to two years (Haven, 1977): I n this

case the effect on pipeline safety and the soft clam
fishery would be the same as with the surf clam and
ocean quahog industry.
The winter blue crab catch is harvested by dredge
in the mid-channel of the Chesapeake Bay, starting h i t h
and including the bay mouth and extending into the
mouths of the James and York Rivers, continuing up the
bay t o Maryland waters. Dredges used here have small (6
inch) teeth and may dig into the sediment slightly
deeper than their length (Van Engel, 1977). This fishery
technique would pose a threat t o pipelines or dredge
equipment only if the pipeline were t o become
uncovered.

of O.C.S. Sale No. 40 established provisions t o avoid
actions which could adversely affect the site or i t s
investigation.

Capability Determination: It does not appear that
the presence of wrecks in Virginia's coastal waters
precludes the use of the same general area by pipelines.

Inventory: Many wrecks are located beneath the
coastal waters of Virginia, including the wreckage of
several World War II ships. Records of the Archeology
Department of the College of William and Mary show
that wrecks are scattered throughout the coastal area
(Hazzard, 1977). According t o these records, the "Major
Offshore Special Purpose, Danger and Restricted Areas"
map plots the location of wrecks. The ocean side of Hog
Island on the Eastern Shore is the only area where
wrecks are concentrated. There are 6 wrecks along the
shoreline and 3 wrecks in the waters immediately
offshore.
Ship Channels and Anchorages
Siting implications: Burial of a pipeline 10 feet
below the sea bottom in a shipping channel or anchorage
area generally offers the line adequate protection from
being snagged and/or dragged by an anchor (Hobbs, H.,
1966). Deeper burial might be required i f pipeline
planners consider possible combinations o f "worst
condition" factors, such as emergency anchoring during
heavy storm activity. Also, extreme sediment movement
that often occurs during single event storms could
expose buried pipelines thus increasing risks t o pipelines
by snagging.

Crab dredging during the winter in the Chesapeake Bay

Capability Determination: The designation of
ship channels and anchorages does not preclude the
development o f pipelines in coastal Virginia except
possibly in the same immediate area.

Wrecks
S i t i n g Implications: Undersea wrecks cause
considerable engineering difficulties in trying t o pass
through or over them, and the shifting wreckage may
endanger the nearby pipeline. There are many undersea
and shoreline wrecks (charted and uncharted) in
Virginia's coastal waters which are of considerable
interest as archeological sites. The passage of a pipeline
through, or in some cases, near one of Virginia's coastal
wrecks (whose existence or location is frequently
unproven) also holds the possibility of damaging or
destroying a valuable historic resource. Known wreck
l o c a t i o n s and those found during preliminary
geophysical pipeline route surveys are generally
circumvented during the pipelaying process. A proposed
lease stipulation in the Final Environmental Statement

Inventory: I n designated anchorages, such as in
the Hampton Roads area, a pipeline would be in much
more danger of being crossed and ruptured by a dragging
or settling anchor than in .areas not reserved for
deep-draft anchoring. A pipeline through an anchorage
would also affect future uses of the area by limiting
f u t u r e dredging, for instance, t o accommodate
deeper-draft vessels.
The "Major Offshore Special Purpose, Danger, and
Restricted Areas" map indicates that the Chesapeake
Bay, especially the southern portion, contains many
designated shipping channels. Some channels restrict
activities by specifying where a ship may enter or exit,
i.e., only at i t s ends. A pipeline placed in a channel could

interfere with channel traffic during the period when
construction vessels are present or dredging could affect
future alternative uses of the channel by limiting depths
in channels.
The lntracoastal Waterway, or Virginia Inside
Passage, provides for a waterway 6 feet deep and 60 feet
wide from Chincoteague Bay, Virginia, generally
southward between the barrier beaches along the
Atlantic coast and the Eastern Shore spine to Cape
Charles. Although authorized work was completed in
1959, maintaining the 6 feet depth has been difficult
due to continuous shoaling, especially in the vicinity of
ocean inlets.

Inventory: Three large unexploded ordnance
areas have been officially designated and many other
locations have been charted off Virginia's shore. These
locations are plotted on the "Major Offshore Special
Purpose, Danger and Restricted Areas" map and found
primarily in the southern part of coastal Virginia: in
Hampton Roads, near Virginia Beach, and offshore due
east of the Chesapeake Bay mouth. Unexploded
ordnance areas are also situated in the center of the bay
on line with Onancock on the Eastern Shore, and
surrounding (inclusive) Ship Shoal Island in the barrier
island chain.
Other Special Use Areas

The portion of the waterway through southeastern
Virginia follows the Southern Branch of the Elizabeth
River to the junction at Deep Creek, then to a tidal
guard-lock a t Great Bridge, Virginia, through the
Albemarle and Chesapeake Canal and down the North
Landing River into North Carolina waters.
An alternative route (not mapped) leads from the
junction at Deep Creek, westward from the Southern
Branch to Dismal Swamp Canal to the Pasquatank River
to Albemarle Sound.
As was the case with various channels in the
Chesapeake Bay, pipelines across the lntracoastal
Waterway could limit future dredging, interfere with
channel traffic, or, due to the shallow controlling depth
and variable erosion-accretion patterns in the waterway,
the pipelines could be in considerable jeopardy from
natural forces or accidents, such as vessel grounding
within the channel.
Areas of Unexploded Ordnance
Siting implications: Areas containing unexploded
ordnance should be avoided primarily because pipelaying
activities could cause accidental detonations. Also, since
future accidental explosions could rupture any nearby
pipelines, suitable latitude around these areas must be
allowed.
A proposed lease stipulation in the Final
Environmental Statement on Proposed O.C.S. Lease Sale
No. 40 addresses this factor, requiring a survey of the
pipeline route through any area possibly containing
unexploded ordnance. Rerouting or positive
identification of the device(s) as inert i s stipulated in the
proposed lease stipulation.
Capability Determination: The presence of
unexploded ordnance in Virginia waters represents a
significant constraint to pipeline activities. The location
of these devices must be precisely determined prior to
any final pipeline routing decisions.

Siting Implications: A complete inventory of
locations which have been set aside by federal
authorities for certain designated purposes, can be found
in "Special Purpose Areas in Virginia's Coastal Zone"
(Pleasants, 1971). Special purposes in this report are
classified in three groups: spoil disposal areas, waste
dumping areas, and special military areas. Permission to
traverse these areas by pipelines is determined on a
case-by-casebasis by the appropriate authorities.
In addition to the coastal uses described above
there are several other significant activities which affect
pipeline siting. The presence of bridge-tunnels limits
pipelaying across (perpendicular to) the tunnel portions
which serve as Navigable Channels. The location of
underwater or overhead cables in the coastal area is
important due to the considerations which must be
taken into account when operating in these areas.
Electric cables would pose a considerable danger to
pipelaying; and the severing of a telephone cable by
construction activities would cause inconvenience to
those the cable serves. The testing of buoys, which
involves the placing of large weights on the bottom to
hold the buoy in place, is an activity which could be
extremely hazardous to pipelines buried in the same
area. The weight can damage or rupture the line, or the
weight could remove the pipeline's sediment cover if
dragged by the buoy during heavy wind and wave
activity.
Special military areas are those which restrict
activities on either the surfaces or bottoms of coastal
waters or prohibit activities in a particular area
altogether.
Capability Determination: The presence of
special purpose areas does not preclude the development
of pipelines in coastal Virginia, except in specific,
designated areas.
Inventory:

There are 4 bridge-tunnels located in

or naval surface operations take place in these areas
throughout the year. Passage through these areas is not
prohibited; however stopping, loitering or anchoring are,
and vessels in the area are required t o leave by the
shortest route when the zone i s about t o be used for
firing practice. Major areas of restricted surface activity
are designated off Virginia Beach and Back Bay,
Chincoteague, in the central and southern Maryland
portions of the bay and i n the Potomac River.
Restricted bottom activity areas could pose dangers t o
pipelaying or pipeline operation. In these zones, aquatic
activities such as fishing, oystering, clamming, and
crabbing are forbidden, along with anchoring, trawling
and dragging. No object, attached t o a vessel or
otherwise, may be placed on or near the bottom in these
areas. They are situated around Cape Henry and in the
central portion of the bay.
Prohibited areas would be intensely hazardous t o
pipelaying or pipelines because projectiles, bombs and
rockets are fired intermittently throughout the year into
these areas for military practice or testing. Permission t o
enter prohibited areas must be granted by the respective
enforcing agency. Prohibited areas have been designated
west of Tangier lsland and in bay areas southeast of the
Pautuxent River.
Rights-of-way
Aerial view of the designated spoil disposal site, Craney
Island, in Harnpton Roads

Siting Implications: A right-of-way is the land on
which pipelines may be constructed and operated. The
acquisition of rights-of-way i s an essential consideration
in pipeline siting.

Tidewater: the Chesapeake Bay Bridge Tunnel, the
Hampton Roads Bridge Tunnels (2) and the Portsmouth
Tunnel. Cables are present between many of Virginia's
Barrier Islands and several cable crossings of waterways
exist inland. Buoy testing areas are located northwest of
Tangier lsland in the middle of the bay and southeast of
the mouth of the bay. The location of these and the
following features are depicted on the "Major Offshore
Special Purpose, Danger, and Restricted Areas" map.

The acquisition of rights-of-way is basically a legal
issue, although rights-of-way may be regarded as
technical considerations because of their direct influence
on the process of locating of pipelines. Rights-of-way
may be leased or purchased in the form of easement or
purchased outright from shoreline property owners.
Pipelines from the OCS t o Virginia would require
rights-of-way through offshore waters and bottoms,
landfall (edge) areas and on land t o a soecified
destination point.

Spoil disposal areas, such as Craney lsland in the
Hampton Roads area, may pose problems t o the
construction of a pipeline by the possible difference in
submarine topography they may create. Of special
consideration, however, i s the net change in sediment
regime (hence buoyancy and cohesion characteristics)
resulting from pipeline burial through a spoil disposal
area as opposed t o passing through the pristine areas
adjacent t o the spoils.
Areas of surface activity restriction in rivers, the
bay, and the ocean could be particularly hazardous or at
least cause considerable inconvenience to pipelaying,
because weapons practice or testing, rocket launchings,

Offshore bottoms are owned by the federal
government and are usually leased, not sold, t o
companies for pipeline development. Submerged
bottoms from 3 miles offshore t o the mean low water
line a.re owned by the Commonwealth. Like the federal
government, the state leases submerged bottoms.
Presently, Virginia leases bottoms for the harvesting of
clams, oysters and minerals and for recreation. In
addition to leased bottom areas, Virginia has surveyed
and designated some areas for public use. These are
called "Baylor grounds" for Lt. James B. Baylor, of the
U.S. Coast and Geodetic Survey, who surveyed these
naturally productive areas in 1891 at the request of the

Virginia state legislature. Although Baylor grounds were
areas of oyster concentration at that time, some have
since become less productive. The Commonwealth is
consequently resurveying and reevaluating these
presently unleasable areas (Haven, 1978).
The acquisition of landfall rights-of-way involves
leasing or purchasing easements from government or
private owners. The federal government controls a large
percentage of Virginia's shoreline area. Appendix 5
contains the inventory of federal lands in Tidewater
Virginia that was prepared by the Marine Resources
Commission for the CRM program. Federally controlled
lands are utilized primarily for defense purposes and for
refuge areas. As the energy issue i s a high national
priority, i t is supposed that the federal government
could and would grant rights-of-way across federal lands
if the decision-making authority deemed energy an
appropriate and necessary use of those lands. The state
and localities also own shorefront property. State
properties of particular interest are commons lands
which are either owned by the state or lands in which
common rights may exist. Unfortunately, complete
inventories of commons lands cannot be found at this
time.

The acquisition of lands from private owners, from
mean low water inland, for rights-of-way can be an
exceptionally complicated, time-consuming and costly
process. Recently rights-of-way purchases have
amounted t o as much as 5 t o 10% of the total pipeline
project costs (Hughes, 1977). Whenever possible,
however, pipeline companies use existing rights-of-ways,
such as railways and utilities, t o reduce costs.
When rights-of-way acquisition involves private
land, costs are negotiated between the pipeline company
and the property owner. I f negotiations do not produce
an agreement between both parties, and the pipeline
company decides that the property in question is
essential, the company may appeal t o federal or state
authorities t o exercise their powers of eminent domain."
With respect t o eminent domain and public utilities, the
Code o f Virginia states in 356-260:

"Eminent domain is a right of government t o take
private property for public use by virtue of the superior
dominion of the sovereign power over all lands within i t s
jurisdiction (Webster, 1969).

TABLE I--STATUS OF VIRGINIA'S BARRIER ISLAND COMPLEX
COUNTY and
ISLAND

ACCESS

DEVELOPMENT
STATUS

PREDOMINANT OWNERSHIP
OF HIGHLAND (%I

TYPE OF PROTECTION

ACCOMACK

Assateague
Wallops

Bridge
Bridge

Undeveloped
Undeveloped

Federal ( 100%)
Federal ( 100%)

Assawoman
Metomkin
Cedar

Boat
Boat
Boat

Private ( 100%)
Non-Profit (1 00%)
Private (98%)
Non-Profit (2%)

Parramore

Boat

Undeveloped
Undeveloped
Partially
Developed
and under
pressure
Undeveloped

National Wildlife Refuge and Seashore
National Wildlife Refuge and
Public access restrictions (NASA)
State Permit Process
Nature Conservancy Constitution
State Permit Process and/or
Nature Conservancy Constitution

Non-Profit ( 100%)

Nature Conservancy Constitution

Revel
Sandy
Hog

Shallow draft boat
Shallow draft boat
Boat

Undeveloped
Undeveloped
Undeveloped

Rogue
Cobb
Wreck

Shallow draft boat
Boat
Boat

Undeveloped
Undeveloped
Undeveloped

Non-Profit (1 00%)
Non-Profit ( 100%)
Private ( 10%)
Non-Profit (90%)
Non-Profit ( 100%)
Non-Profit ( 100%)
State (purview-1 00%)

Godwin
Ship Shoal
Myrtle
Mink
Smith

Shallow draft boat
Boat
Boat
Shallow draft boat
Boat

Undeveloped
Undeveloped
Undeveloped
Undeveloped
Undeveloped

Mockhorn

Shallow draft boat

Undeveloped

Fisherman

Bridge, U.S.
Highway 13 and
Boat

Undeveloped
except for
Highway 13

Nature Conservancy Constitution
Nature Conservancy Constitution
State Permit Process and/or
Nature Conservancy Constitution
Nature Conservancy Constitution
Nature Conservancy Constitution
Deed restrictions from original
owner and State Natural Area
Nature Conservancy Constitution
Nature Conservancy Constitution
Nature Conservancy Constitution
Nature Conservancy Constitution
Federally owned lighthouse and
Nature Conservancy Constitution
Wildlife Management Area (Commission
of Game and Inland Fisheries)
National Wildlife Refuge; Roadbed
right-of-way; and State Permit
Process

NORTHAMPTON

Non-Profit ( 100%)
Non-Profit ( 100%)
Non-Profit ( 100%)
Non-Profit ( 100%)
Federal (1%)
Non-Profit (99%)
State (1 00%)
Private (68%)
Federal (32%)

If any company of the character mentioned in
this chapter and such owner as is referred to in
the preceeding section (556-259) cannot agree
on the terms of such contract in the preceeding
section, the company may acquire such
right-of-way in the manner provided by the
laws of this State for the exercise of the right of
eminent domain. . .
This section of the Code implies that pipeline companies
may qualify as a public utility and, as such, have access
to the powers of eminent domain. However, the Code
does not determine whether pipeline companies fall into
this category. Until such determination i s made, it is
difficult to ascertain the degree to which industry could
obtain rights-of-way through the state's power of
eminent domain.
The process of exercising eminent domain is
specified in the Acts of Assembly 1919 34063 and
usually involves several steps: notification of the owner
that his property has or will be condemned, assessment
of the property, negotiation of sale price, and transfer of
property title to the government. Although eminent
domain guarantees government the means to acquire
private property, this power does not predetermine the
conditions under which such property may be taken. A
common problem associated with eminent domain cases
is the delay in transferring property title from the
private owner to government due to complications in the
negotiations over sale price. To remedy this problem the
General Assembly can exercise the power of quick take.
This power enables the General Assembly to take and
utilize immediately the property for the purpose for
which it i s being acquired and resolve the details of the
case at a later date. Again, although this power exists,
the circumstances under which pipeline companies
through the State (General Assembly) might be able to
utilize this provision are nebulous and may, or may not
be of any assistance to industry in the acquisition of
pipeline rights-of-way. The legal questions regarding the
position of pipeline companies, with respect to-taking
issuesM(regardlessof the mechanism employed), has yet
to be resolved. However, it could be expected that its
resolution will be the subject of further studies initiated
by industry and the State's Attorney General's office.
Capability Determination: Pipelines from the
OCS would have to landfall on the Eastern Shore, the
southern shore or in other areas by entering the mouth
of the bay. Existing shoreline ownership on the Eastern
Shore would pose serious problems to the acquisition of
rights-of-way.
inventory: The ownership, and other data
influencing the accessibility of the barrier islands is
detailed in Table 1. The Nature Conservancy, a national
non-profit organization dedicated to the preservation of
certain areas as nature reserves, owns 13 of the 18 major

Barrier Islands. The acreage owned on these islands is
collectively known as the Virginia Coast Reserve.
As djsplayed on the "Oceanfront Shoreline
Ownership map, the islands which are totally claimed by
the Conservancy are Metomkin, Parramore, Revel,
Cobb, Rogue, Sandy, Ship Shoal, Godwin, Myrtle and
Mink Islands. Islands on which the Conservancy owns
property, but are not totally under their authority, are
Cedar, Hog, and Smith Islands.
Those islands on which the Conservancy owns no
property include Assateague, Wallops, Wreck and
Fisherman
Islands. Assateague Island, which is a
National Wildlife Refuge and National Seashore, is
separated from the mainland by Chincoteague Bay,
Chincoteague lsland and a considerable wetland area.
Wallops lsland is a federally restricted rocket launching
area and is used as a National Wildlife Refuge for
research purposes. Public access i s prohibited.
Immediately south of Wallops lsland is Assawoman
lsland which is the only totally privately-owned island
not part of the Virginia Coast Reserve. There is
comparatively little wetland area between this island and
the mainland. Wreck Island, a state nature area, is
separated from the mainland by a considerable stretch of
wetland.
Wreck Island, though property of the
Commonwealth of Virginia, has deed restrictions which
would prevent it from being used as a pipeline landfall
area. The deed, dated 2-2-61 from the Philadelphia
Conservationists, Inc., states ". . .that the premises
herein conveyed shall be maintained in their natural
state and operated as a sanctuary for the maintenance of
wildlife and its natural habitat undisturbed by hunting,
trapping, and other activities adversely affecting the
wildlife. . . .Should the premises or any part thereof
cease to be so used, as herein defined and set forth, then
the title of the said property of the second part shall
cease and determine and shall revert to and vest in the
party of the first part. . '.'
Fisherman lsland lies a t the southern tip of the
Eastern Shore and is a wildlife refuge under the
Department of Interior. This island also supports a
portion of the Chesapeake Bay Bridge Tunnel. It is one
of the few barrier islands which shows an accreting
shoreline and is separated from the mainland by an
expanse of open water.
A small portion of the southwestern tip of the
Eastern Shore i s also owned by the federal government.
Cape Charles Air Force Base extends from the tip of the
spine to Kiptopeke. Only a fraction of the base i s
actually fronting the bay.
The northern tip of Virginia's southern oceanfront
is Fort Story, which is federal property. South of this

area i s Virginia Beach, which is fronted by private
homes, hotels andfishingpiers as well as public beach area,
Virginia Beach i s partially bordered on the northwest by
Seashore State Park. The beach shoreline from Fort
Story south to Camp Pendleton (which is leased from
the Commonwealth) contains numerous public access
rights-of-way which are administered by the City of
Virginia Beach.
South of Camp Pendleton is the Sandbridge Beach
area, parts of which are either used for public access or
privately owned. The southern portion of Sandbridge is
bordered on the west by North Bay, a shallow body of
water and wetland area roughly one mile wide, and is
separated from privately-owned inland areas by Back
Bay, which is very shallow and approximately four or
five miles wide.
The map entitled "Oyster Grounds" locates
Virginia's Baylor grounds (public grounds) and the
submerged bottoms which have been leased (private
grounds). Designated clam areas are displayed on the
"Hard Clams, Scallops and Ocean Quahog" map and are
located just south and north of Mobjack Bay. Mineral
leases have been obtained for sand and gravel
prospecting in the Nansemond, Occoquan and
Rappahannock Rivers. The Marine Resources
Commission has specific mineral lease information.

SUMMARY
Industrial siting considerations are summarized in
the following tables. Table 2 illustrates the kinds of
physical features most and least preferred by industry
f o r construction purposes. The Virginia coastal
environment appears to pose no prohibitive
technological problems to pipelaying. Indeed, pipelines
can be constructed just about anywhere as demonstrated
by the completion of pipelines in areas of extreme
construction difficulty such as Alaska and the North
Sea.
The major constraints to pipeline routing in
Virginia are not so much related to engineering or
technical problems as to existing uses that preclude
situating pipelines in certain areas. Many of these uses
are depicted on the "Major Offshore Special Purpose,
Danger, and Restricted Areas" map and include
submarine wrecks, military restricted areas, unexploded
ordnance areas and periodically dredged channels.
Commercial fishing areas also influence pipeline
placement but do not necessarily permanently preempt
pipeline routing. The physical features which may
present significant engineering problems to safety of the
line during the operation phases are submarine sand
waves and those bluffs, dunes and beaches in areas of
significant shoreline erosion.

I n summary, the primary constraints to the siting
of pipelines in Virginia's coastal environment are related
to the costs to industry in circumventing special coastal
use areas and the purchasing of rights-of-way through
private lands and preferred construction features.

TABLE 2-INDUSTRIAL PIPELINE SITING CONSIDERATIONS

CONSIDERATIONS

MOST PREFERRED FEATURES

LEAST PREFERRED FEATURES

Coastal Waters
Submarine Topography

Level or gradually sloping grade, relatively
stable contour.

Continual, drastic up and
changes, dynamic contour.

down grade

Submarine Sediments

Light sediments, easily removed (sand or
sandy loam), horizontal homogeneity over
line length, stable sediments over full range of
local current velocities.

Heavy sediments, not easily removable, which
require loosening before removal (mud, clay
gravel and rock), continual changes in
sediment composition over line length,
dynamic sediments within range of local
current velocities.

Submarine Sand Waves

No presence or historical presence.

ist tor^ of formation and presence.

Shoreline Sediments

Homogeneous (non-layered), stable, high
bearing s t r e n g t h , l o w w a t e r table,
non-"runny" soils.

Diverse texture layers, unstable, low bearing
strength, high water table, "runny" wet soils.

Barrier Islands

Sandy ocean front, relative historical stability,
little wetland or bay area landward of shore
breach.

Heavy sediment ocean front, significant
historical migration and tidal inlet formation,
large wetland or bay expanse between island
and mainland.

Beaches

Accreting, sandy beach with historical
stability (long-term and during storm
activity).

Eroding, heavy sediment ocean front with a
h i s t o r y o f s i g n i f i c a n t n o r m a l and
storm-induced erosion.

Onshore Sand Dunes

Small in size with historical erosion levels
small in magnitude.

Large in size, with historical erosion levels
large in magnitude.

Wetlands

Firm soil conditions (high trafficability) with
no obstructions such as tree stumps.

S o f t , m u c k y soil c o n d i t i o n s ( l o w
trafficability) with many obstructions which
are hard t o remove.

Coastal Edges
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CONSIDERATIONS

MOST PREFERRED FEATURES

LEAST PREFERRED FEATURES

Small in size with a history of relative
stability and no history as run-off area.

Large in size, with a history of erosion and
recession from the water's edge, and a known
run-off point for upland storm, flood and
waste waters.

Commercial Fishing Areas

Areas in which no bottom-disruptive fishing
techniques are employed or foreseen to be,
and areas which are not controlled by private
lease, license or the like.

Areas in which dredges, bottom trawling,
tongs and the like are used in harvesting
fishery products, areas which are privately
leased or granted.

Wrecks

Areas which contain no wreckage.

Areas w h i c h
circumvention.

Ship Channels and Anchorages

No major or minor channels which require
periodic redredging of the route, no
anchorage area harboring large commercial
vessels in the route.

Periodically dredged channels; commercially
utilized heavy anchorage areas.

Areas of Unexploded Ordnance

No designated explosives dumping grounds or
live ammunition practice firing areas in the
area, no record of accidental ordnance release.

Nearby areas of past unexploded ordnance
disposal or live ammunition practice firing
areas; records indicating possible presence of
accidentally released live ordnance.

Bridge Tunnel Area

No bridge-tunnel
pipeline route.

One or more bridge-tunnels which must be
traversed by the pipeline.

Buoy Testing Areas

No buoy testing area to be traversed.

Bluffs

Special Coastal Uses

Other Special Uses

crossing the

proposed

have

wrecks

requiring

One or more buoy testing areas to be
traversed.
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activity

restriction

LEAST PREFERRED FEATURES

Areas of Surface and Bottom
Activity Restrictions

No areas of
traversed.

to be

One or more areas of activity restriction to be
traversed.

Prohibited Areas

No prohibited areas to be traversed.

One or more prohibited areas to be traversed.

Cable Areas

No cable areas to be traversed.

One or more cable areas to be traversed.

Rights-of-way

Pre-existing utility rights-of-way, or easy to
obtain, inexpensive and not likely to generate
public oppostion.

"Frontier" area, devoid of existing utility
rights-of-way, hard to obtain, expensive and
likely to generate public opposition.

COASTAL RESOURCE
SITING CONSIDERATIONS

The Virginia shoreline includes four great tidal river
basins (Potomac, Rappahannock, York, James), the
Chesapeake Bay, and the Atlantic coast and totals
approximately 5,000 miles in length. Over 200,000
acres o f tidal marshes constitute productive nursery and
spawning grounds. Virginia's vegetated wetlands act as
natural buffers against flooding and storm damage, and
perform a role in water quality maintenance that has
only recently begun to be understood and appreciated.
The greatest seed oyster grounds in the United
States are found within the waters of the James River
(Virginia Office of Commerce and Resources, 1977).
Marine waters annually yield shellfish, crustacean and
finfish catches worth millions of
dollars.
The
land of Tidewater Virginia is relatively level and fertile,
ideally suited for agricultural and forest production. The
rivers are natural highways for commerce, attracting
diverse industries to the port areas. In addition, the
natural beauty of the land and water make Tidewater
Virginia a source of great pleasure to the residents in the
area.

Diverse and extensive as it is, Virginia's coastal area
naturally contains numerous features of value
man in
one way or another; natural features which are valued
are termed coastal resources. Although some resources
are renewable, over-use can and has resulted in a
depletion of some coastal resources and diminished
water quality. The resources in the transition area (the
edges) between shorelands and tidal waters are part of an
especially fragile ecosystem, the equilibrium of which is
easily upset by man's activities.
Pipeline construction could upset the equilibrium
of Virginia's coastal resources, if allowed t o occur
without adequate consideration of environmental
impacts. Environmental impacts of pipeline activities on
coastal resources generally occur in two geographic
areas: coastal waters (the offshore location of
pipelaying activities) and the edges (the shore approach
and landfall of the pipeline). Within these areas, adverse
impacts affect the living resources which are of
commercial and recreational importance to Virginia's
citizens. Coastal resource siting considerations reflect the

perspective that living and non-living natural resources
are valued by man and consequently require protection
from adverse impacts. Thus, opportunities for pipeline
siting are constrained by the identification of those
biologically-significant areas that are especially sensitive
to pipeline activities and require that they are either
avoided or protected through the implementation of
recommended mitigating measures.
Impacts from construction activities may be greater
at the edges than in coastal waters because of the
concentration and diversity of living and non-living
resources at the land-water interface. Special
construction procedures are necessary to protect the
integrity of the estuarine ecosystem which includes
beaches, dunes, barrier islands, and marshes.
Construction activities disrupt soil, vegetation, and
animal habitats. However, the severity of the impact
depends greatly on the characteristics of the site,
weather conditions at the time of construction, time of
year and practices used t o ameliorate anticipated
impacts. On flat, upland sites, impacts may be
temporary, since severe erosion of disturbed soils should
not occur, and vegetation and habitat effects would be
localized, providing that the site is restored to
pre-construction conditions. However, where pipelines
cross rivers and wetlands, the impact potential is much
greater. Disruption of soils during construction would
cause erosion and downstream sedimentation to
increase, affecting both aquatic and terrestrial habitats.
Long term modifications in water quality, water table
levels, and vegetation could result if water-holding
properties of the soil layers in wetlands were not
restored to pre-constructionconditions.
Environmental impacts can be mitigated by
employing construction and restoration techniques, by
installing pipelines in the least environmentally sensitive
areas during periods of least vulnerability, and by
avoiding spawning periods, rainy seasons, and spring
algal blooms.
Appendix 1 contains a detailed discussion of the
potential environmental impacts that can result from
pipeline activities and various measures which may be
implemented to guide the time and place of construction
as well as the construction activities themselves.
Appendix 2 contains draft dredging guidelines which
have been prepared by the Virginia Institute of Marine
Science and the Virginia Marine Resources Commission
( V M RC ) . These guidelines are proposed best
management practices for all types of dredging activities
in Virginia. When finalized, dredging guidelines will be
utilized in the review of shoreline permit applications.

COASTAL WATERS
Siting Implications: The primary environmental
concerns associated with pipelines in offshore waters are

reflected in the government rules and regulations
pertaining to pipeline construction and associated effects
on water quality. I f the pipeline is not required to be
buried, the effect of i t s construction and presence will
be minimal. However, a stipulation in the Final
Environment Statement for O.C.S. Sale No. 40 states . . .
Wherever technically and economically feasible,
all pipelines, including both flow lines and
gathering lines for oil and gas, shall be buried to
a depth suitable for adequate protection from
water currents, storm scouring, fisheries
trawling gear, and other uses and environmental
factors as determined by the Department of the
lnterior permitting agency on a case-by-case
basis. Surveillance of all buried pipelines shall
be conducted a t regular intervals to ensure that
they remain buried. Surveillance methods
utilized shall be those specified in present and
future OCS Orders and regulations or as
approved by the Department of lnterior
permitting agency.
Activities associated with offshore pipeline burial
would impact on water quality by termporarily raising
local turbidity and possibly smothering bottom-dwelling
organisms near the primary trench area via siltation
(non-mobile plant and animal life directly in the primary
trench path would necessarily be killed). I f bottom
sediments are contaminated by heavy metals pesticides,
herbicides and other agents, resuspension may be a
problem in areas adjacent to the line. Fortunately, this
does not seem to be the case in the waters offshore
Virginia (Bender, 1977). However, nearshore aquatic
bottom sediments in proximity to major docking areas,
sewage treatment plant outfalls, chemical manufacturing
plants and the like may contain considerable amounts of
potentially resuspendable contaminants; consequently
the potential for reducing water quality in the area could
be significant.
Due to the dynamic nature of the offshore
environment and sensitivity of marine organisms to any
type of habitat disruption, considerable study of the
geological and biological interactions along a pipeline
route is needed. The full array of intimately-related
processes in offshore areas is not well understood and
the sometimes subtle adverse effects of activities such as
pipelining can become cumulative. The ultimate results
of pipelaying may not be apparent until many seasons
later. The Final Environmental Statement for O.C.S.
Sale No. 40 contains a special stipulation for dealing
with anticipating adverse effects in biologically
productive areas which states . . .
Should any area of special biological
significance be discovered during the
exploration, development and/or production
state(s) or as a result of Bureau of Land

Management Baseline Studies, the lease block(s)
or portions(s) thereof containing said area or
resource shall not be explored and/or developed
until the lessee has demonstrated t o the
satisfaction of the Supervisor that adequate
t e c h n o l o g y and sufficient environmental. .
safeguards exist and will be used t o prevent t o
the maximum extent possible, using the best
available technology and all reasonable care,
detrimental impact upon said areas.
Measures used t o mitigate the effects of open-water
pipelining (primarily burial, backfilling, and regrading t o
origianl bottom contours) should be investigated
thoroughly on an area-by-area basis to determine their
merits relative t o pipeline protection.

Capability Determination: There are no water
areas in Virginia's jurisdiction in which pipelines would
absolutely be prohibited. Normal tidal, wave and current
actions should dissipate, with relatively minor impact t o
living resources, the adverse effects of pipelaying
activities on coastal water quality.
Inventory: Coastal waters are displayed on all
maps contained in this report; therefore no single map
has been prepared. The entire shoreline area of Virginia
is invaginated with numerous tidal rivers, creeks, and
bays. Of special significance and importance t o the
maintenance of living resources, are the James, York,
Rappahannock and Potomac Rivers, and the
Chesapeake, Lynnhaven, Mobjack and Back Bays.

COASTAL EDGES

being that the landfall area may be prone t o inlet
formation due to increased erosion.
The natural alterations t o the barrier islands are not
well understood. I t is therefore difficult to predict the
long-term effects resulting from man-made and natural
alterations on the physical environment.

Barrier Islands
Barrier islands are unique features i n that pipeline
passages across them could traverse any and perhaps all
of the coastal edge geological forms. Virginia's barrier
islands contain beaches, dunes, wetlands and biological
communities which are controlled by the dynamic
nature of the islands' geological features. The vast and
well-flushed marshes that are an integral part of the
island ecosystem provide large quantities of organic
materials which in turn support a wide diversity of
terrestrial and marine life. The barrier islands support a
variety of significant colonies of coastal birds as well as
other wildlife such as raccoons and deer.
Pipeline landfalls on barrier islands have the
potential for causing impacts similar t o those related to
sand beach and dune crossings, and routes. through
wetlands. Furthermore, unless properly designed,
breaching a barrier island with a pipeline may alter the
islands' normal migration pattern with the end result

Industrial techniques to minimize the effects of
pipeline passage through a barrier island include seasonal
construction and restoration of the area t o its original
configuration. Immediate backfilling of the pipeline
trench with stable material and suitable shoreline
erosion control measures are needed t o prevent future
inlet formation. However, if any groins, jetties, or
bulkheading, outside of existing structures, are needed,
their affect on coastal sand sharing and inlet and beach
movement should be assessed (Hennessey, 1978).
Capability Determination: A pipeline which
passes through any of the barrier islands would probably
cause temporary adverse effects on the natural physical
and biological processes of the island system. Although
it i s possible for the island regime to absorb anticipated
impacts, the unique and often unpredictable nature of
the barrier islands serves to significantly constrain
pipeline activities in this environment.

Inventory: The 19 islands are identified on the
"Shoreline 0wnership"map. Physical processes of the
barrier islands are discussed in the Industrial Siting
Considerations section and displayed on maps pertaining
to industrial considerations. Biological features, such as
clams, oysters, crabs, finfish and wildfowl, will be
displayed on maps in the Living Resources section. A
comprehensive and detailed inventory of the resources
and environmental conditions of the barrier islands can
be found in "The Virginia Coast Reserve Study"
(Dueser, Graham, Hennessey, eta/, 1976).
Nearshore Shallows
Siting Implications: Vegetated areas from mean
low water to depths of about 6 feet are found primarily
in calm areas of the Chesapeake and Chincoteague Bays
due to their physical requirements for low wave and
current energy, relatively clear water, and stable bottom
environments. Their functions are nearly identical to
those of vegetated wetlands. They are physically
different in that they are always covered by water and
thus provide constant protective nursery areas for fish
and, especially, blue crabs. Submerged grassbeds also
serve an important function in the maintenance of local
water quality, the cycling of nutrients and stabilization
of the bottom.

is slower than in high energy areas and smothering of
important plant life immediately adjacent to the pipeline
trench is probable because a higher volume of sediment
falls in a concentrated area rather than being dispersed
by waves and currents.
Measures which pipeline companies can implement
to prevent severe damage to nearshore shallows are
similar to those given below for wetlands areas. Most
important is the timing of pipeline construction so as
not to coincide with fish and shellfish spawning and
nursery seasons or critical growing seasons for grass beds.
The use of silt curtains during construction and
replanting disrupted grass beds may also serve to
ameliorate net impact.
Capability Determination: Unvegetated nearshore
shallow areas are fairly common in coastal Virginia and
are also generally capable of absorbing the normal range
of adverse impacts associated with pipelines. Mitigating
measures should, however, be implemented whenever
possible. Vegetated nearshore areas containing grassbeds
are fairly uncommon, but play an extremely important
role in the estuarine ecosystem. These areas should be
avoided whenever possible as they are very sensitive to
disruption and do not reestablish easily.
Inventory: Unvegetated nearshore shallows have
not been inventoried but are presumed to be located
all along Virginia's coastal areas. Vegetated shallows are
represented on the" Major Eelgrass Beds" map as
delineated by Dr. Robert Orth of the Virginia Institute
of Marine Science. As surveyed in 1977, extensive
eelgrass beds were present along the shoreline between
the James and Potomac Rivers. Along the eastern shore
of the bay, eelgrass beds are present in the mouths of
several small inlets in the expanse between Smith Island
and north of Cape Charles, Tangier Island, in the vicinity
of the Fox Islands south of Crisfield, Md., and along the
shoreward portion of Beasley Bay off of Pocomoke
Sound.
Onshore Sand Dunes

Shallows in areas of high wave and current energy
are largely unvegetated. Many unvegetated areas with
hard or semi-hard bottoms are important prime shellfish
beds and softer bottom areas provide habitat for various
marine worms and other species that are fed upon by
finfish.
Pipelines landfalling on oceanfront areas will
probably pass through unvegetated nearshore shallows,
resulting in the death of immobile species in the path.
Sedimentation from pipeline burial may smother bottom
dwelling organisms around the primary trench. This
associated effect could be particularly disastrous on
adjacent vegetated shallows. Current speed in these areas

Sand dunes migrate in response to wind-driven
erosion and accretion. Their migration is slowed by the
presence of extremely fragile vegetation which tends to
hold the dune in place. Without the plants, there is a
possibility that the dune would continually erode and
eventually become a flat expanse of sand. Sand dunes
are particularly valuable to man because of the buffer
they provide from the destructive forces of winds and
waves.
Pipeline construction activity through dunes would
threaten the stabilizing vegetation. If the natural
movement of sand between the beach and the dune i s

interrupted, the ability of the dune t o act as a buffer
between the ocean and upland areas i s significantly
reduced. Unless restabilization measures are taken when
the pipeline is buried, such as immediate mechanical
backfill, replanting, and covering the new vegetation
with burlap until i t is firmly established, dunes ahd
ridges may take several years t o fully recover.

C a p a b i l i t y Determination: With respect t o
maintaining their buffer function, dunes which protect
populated areas should be avoided or mitigating
measures should be employed if pipelines pass through
these features. Dunes are capable of recovering in a fairly
short period of time i f they are assisted in the manner
described above.

Inventory: The dune inventory is displayed on
th6'Shoreline Features'hap. Their distribution in coastal
Virginia was discussed in the industrial siting
considerations section.
Wetlands
Wetlands are a transition zone between land and
water and as such provide often unrecognized benefits for
both the human community and the natural ecosystem.
In passing the Wetlands Act (The Virginia Vlletlands Act
of 1972; Chapter 21, Title 62.1, Code of Virginia), the
General Assembly formally recognized Virginia's
approximately 200,000 acres of wetlands as an essential
part of our marine environment. Wetlands as a natural
asset are especially significant in controlling erosion,
flood buffering, maintaining water quality, enhancing
fish and shellfish production and serving as areas of
wildlife habitat and human recreational activity. Many
wild fowl also depend on wetlands (and in some cases,
very particular locations) for stop-over during migration
or for life-long habitat.
Vegetated Wetlands
Siting Implications: The plant productivity of
marshlands provides a primary source of food for
organisms in the marine food web. As the vegetation
which once offered protection for juvenile fish, dies, it i s
reduced down t o basic nutrients by microbial activity.
These recycled nutrients are then absorbed by the
primary producers, such as algae, for the food
web.
In addition to biological functions, vegetated
wetlands also act as sediment traps and serve as flood
buffers for fastlands. The "trapping" capability also
applies t o pollutants which are filtered out of the water
and absorbed by the chemically and biologically active
sediments of the marsh.

The Wetlands Act and the CRM program,
recognizing the values o f wetlands, have cited their
protection as a major objective of the Commonwealth.
Consequently, pipeline routes proposed in these areas
will be reviewed very carefully by affected Wetlands
Boards and the State.
In addition t o the 100% mortality rate of plants
and immobile animals occurring in a 30-50 feet wide
corridor, side effects such as increased local turbidity,
salinity, acidity, hydrogen sulfide, and chemical and
biochemical oxygen demand may occur (Council on
Environmental Quality, 1974). The disruption of tidal
and groundwater flow, which are critical t o marsh
productivity, and destruction of areas due t o vehicular
traffic and waste material disposal must also be taken
into account when assessing total potential damage of
pipeline construction activities in vegetated wetlands.
Before any pipeline construction occurs, the season
in which least long-term damage will occur should be
identified and all activity confined to that time of year.
Along this line, construction should also be minimized
during fish and shellfish spawning seasons and avoided in
areas where spawning is occuring. Measures t o be taken
during pipeline construction to mitigate impacts include
immediately backfilling to original and stable contours
which would still allow ground water flow and not
hamper the absorptive qualities of the marsh,
revegetation of any area damaged during construction,
and designation of existing landfill or waste receiver
areas for waste disposal, such as concrete container
washings and waste construction materials.

Capability Determination: Wetlands are natural
areas which pipeline construction activities could
damage due to their general lack of resiliency to the kind
of sediment alterations caused by pipeline construction.
If, because of their frequent occurrence throughout
Tidewater Virginia and the Eastern Shore, crossing
wetlands i s unavoidable, types 11, Ill, IV and V wetlands
of less than 500 acres would be the preferred wetland
locations for pipelines (Staff, Department of Wetlands
Research, Virginia lnstitute of Marine Science).
Appendix 3 contains Virginia's Wetlands Guidelines in
which marsh classifications and general construction
guidelines are discussed.
Inventory: The location of Virginia's wetlands has
been described under the l ndustrial Siting
Considerations. The Department of Wetlands Research
of the Virginia lnstitute of Marine Science has begun to
map wetlands by the type of vegetation present, as well
as by
marsh acreage. In terms of adequately
representing coastal resource values, the inventory,
which is underway is more meaningful than the maps
contained Appendix 1.
Unvegetated Wetlands
Siting Implications: The intertidal flats between
mean low water and mean high water, including
mudflats and sandflats (beaches), are considered
unvegetated wetlands. Their lifeless appearance at low
tide is deceptive. When covered by water these areas
come to life with the activity of their occupants, which
range from small tube-dwelling worms to large molluscs
and crustaceans. Fish and crabs feed in these areas a t all
tidal stages except low, and many birds feed here when
the flats are uncovered. The mats of microscopic plants
that form in unvegetated wetlands also contribute to the
marine food web.
Pipelines traversing unvegetated wetlands could
destroy all vegetation and sedentary animals in the 30-50
feet wide construction path (U.S. Department of the
Interior, Bureau of Land Management, N.D.). Associated
sedimentation from the resuspension of bottom soils
disturbed during pipeline burial could be expected to
affect a much broader area depending on sediment grain
size and local current speeds. This resuspended material
might smother bottom-dwelling organisms in adjacent
areas and degrade local water quality.

range of adverse impacts associated with pipelines.
Mitigating measures, however, should be implemented
whenever possible.
Inventory: Unvegetated wetlands have not been
inventoried but are known to be distributed throughout
Tidewater along shores, in bays and in association with
vegetated wetlands.
Bluffs
Bluffs are a valued coastal resource primarily for
their aesthetic qualities. The vertical relief they provide
in the coastal landscape makes them especially desirable
as home sites. Bluffs do not serve any vital ecological
function, however, construction activities on bluffs
could indirectly impact other resources which make
significant ecological contributions. The naturally
erosive nature of bluffs may be accentuated by pipeline
trenchinglburial activities if erosion control measures are
not properly utilized during construction. Run-off from
construction and subsequent erosion could pose
sedimentation problems to nearby living and non-living
resources, such as clams, oysters, wetlands and nearshore
shallows.
Construction measures that should mitigate
erosion-related impacts include backfilling the trench
immediately with stable material and, possibly,
artificially stabilizing the entire bluff.
Capability Determination: Bluffs in themselves
are not particularly environmentally sensitive and thus
do not significantly constrain an area's potential for
pipeline development. Nevertheless, measures should be
implemented during construction to mitigate significant
secondary adverse impacts.
Inventory: As discussed in the Industrial Siting
Considerations section, bluffsare generally situated along
upriver areas and creek banks. The only bluffs that front
the Chesapeake Bay are located south of Cape Charles
on the Eastern Shore.

LIVING RESOURCES
Techniques employed t o preclude or minimize
these destructive effects are the same as those used in
vegetated wetlands except that revegetation would be
unnecessary.
Capability Determination: Like nearshore shallow
areas, unvegetated wetlands are fairly common in
Virginia and are also capable of absorbing the normal

In Virginia's coastal area, the land and water meet
to form an important environmental interface. It is in
the edges that physical parameters such as bathymetry,
tidal influence, edge feature, circulation, fresh water
inflows, and salinity combine under natural conditions
to provide an environment for a diversity of life forms.

Virginia's wetlands provide important habitat for a multitude o f livirlg resources
The Barrier Islands of Virginia provide one of the
premier habitats on the East Coast for colonial and other
kinds of birds. The western shore is well populated by
ospreys and a growing number of bald eagles. Only a few
years ago both o f these large predators had experienced
a drastic decline in numbers because of hunters and
destruction of their habitat. Today the bald eagle is
protected by law as an endangered species as are the
peregrine falcon, brown pelican, and Savannah (Ipswich)
sparrow.
The Chesapeake Bay serves as a highly productive
area for molluscan, crustacean and finfish fisheries. The
offshore waters of Virginia are major seasonal fishing
grounds for fishermen from the Mid-Atlantic Bight states
as well as foreign countries.
The dockside value of all reported fishery products
(excluding the commercial menhaden fishery) landed in
Virginia in 1976 was over 30 million dollars. This figure,
and all other fishery values in this section, was derived
from the Virginia Marine Resources Commission
Seventy-eighth and Seventy-ninth Annual Reports for
fiscal years ending June 30, 1976 and June 30, 1977.
In addition, recreational saltwater fishing and
wetland hunting are uses of the coastal area's biological
resources which can be measured in terms of economic
impact. Total expenditures for saltwater sport fishing in
Virginia were estimated at over $79 million in 1970 and
wetlands hunting at almost $14 million (1970 National
Survey o f Fishing and Hunting, U.S. Department of
Interior, Publication 95, as cited by Schmied, N.D.).
Because many people travel from other states and other
parts of Virginia t o hunt and fish, these activities
undoubtedly also contribute t o the tourism industry.

Molluscs
Siting Implications: The shellfishing industry is of
great economic importance to Virginia's coastal area.
Among those species taken commercially from Virginia
waters are the surf clam (Soisula solidissima),the Atlantic
sea scallop (Placopecten ~agel/anicus),the American or
Eastern ovster (Crassostrea viruinica). and the hard clam
(~ercenariamekenaria). In 1676, the dockside value of
these species was just under 19 million dollars. Recently,
offshore landings of the ocean quahog(Arctica islandica)
has begun t o supplement Virginia's shellfish market
(Haven, 1977).
Offshore pipeline activities, specifically the
trenching of pipelines, can have severe detrimental
effects on surf clam, ocean quahog and sea scallop
populations. Physical destruction of organisms and
siltation, which buries or clogs the filter-feeding
apparatus and subsequently smothers the animals, are
the most direct adverse effects. These same effects apply
t o commercially valuable oyster and hard clam beds in
the nearshore environment and Chesapeake Bay area.
Secondary effects of the suspended silt plume on
shellfish larvae include physical abrasion, decreased
buoyancy characteristics and interference with their
respiration and feeding mechanisms (U.S. Department of
the Interior, Bureau of Land Management, N.D.). I f this
plume settles on oyster beds, the ability o f young
oysters (spat) t o s e t (attach) onto the previously
exposed oyster shells would be reduced (Haven, 1977).
Pipelines should be routed to avoid areas of
commercial shellfish concentrations. If this is not
possible because of the size of an area involved, then

construction activities should be confined to seasons in
which least detrimental effect would occur, such as
times when spat and larval forms are not dependent on
critical environmental conditions. Construction activities
in a nearshore area must be confined to specific zones of
traffic since the propeller action of vessels like tugboats
causes violent currents which may disturb the bottom
considerably. If barges are allowed to ground at low tide,
they may come to rest on shellfish beds, severely
damaging or destroying them (Haven, 1977).

.

Oyster beds are special cases in that individuals may
be transplanted to other areas before the construction
takes place. This should be done in the most expedient
manner possible. Transplantation is not economically
practical in the case of those species found offshore, that
is, ocean quahog, sea scallop and surf clam, but is
possible for hard clams in the bay (Haven, 1977).
Therefore, if a pipeline must pass through an area of
clam concentration, they should be brought up intact
and added to the Virginia market rather than destroyed.

Capability Determination: The construction of a
pipeline primarily impacts the shellfish in the immediate
activity area. Therefore, Virginia's shellfish populations
as a whole should not experience irretrievable losses and
generally should be able to absorb the normal range of
anticipated impacts. There are, however, shellfish areas
in Virginia that are especially important and these
should be avoided. In any case, recommended mitigating
measures should be applied.

Inventory: The most important nearshore
commercial shellfish in Virginia is the oyster. Oyster
concentrations are illustrated on the map entitled
"Oyster Setting Areas." According to Mr. Dexter Haven
of VIMS, oysters grow where they set. Significant setting
areas in Virginia are found at the mouth of the James
River, in Lynnhaven Bay and in the marsh inlets of the
Eastern Shore. Commercially important seed areas occur
in the James, Piankatank and Great Wicomico River
mouths and in the inlets around Myrtle and Hog Islands
on the Eastern Shore.
Hard clams are a commercially valuable clam
species in the bay. Prime growing areas are in all major
inlets on the Eastern Shore and on the western shore of
the bay from Hampton Roads to the Rappahannock
River mouth. Soft clams (Mya arenaria) and rangia
(Rangia cuneata) are harvested by individuals for home
consumption and are considered to be of recreational
value. Soft clams are distributed on both sides of the
bay and along river shores in shallow water. Rangia are
brackish water clams and are present in the upper tidal
reaches of the major rivers and in Back Bay. The surf
clam can be found in offshore waters between depths of
36 and 135 feet.

Scallops are harvested in offshore waters between
75 and 600 feet deep. Ocean quahogs are distributed in
waters ranging from about 60 to 180 feet in depth.
Concentrations of ocean quahogs are located east of the
Eastern Shore and east of Cape Henry in waters about
50 to 110 feet deep.
Crustaceans

Siting Considerations: By far the most important
crustacean fishery in Virginia is the blue crab
(Callinectessapidus) industry, which generated dockside
value of just over $5 million in 1976. The American
lobster (Homarus americanus) fishery is also of special
consideration in reference to offshore pipeline
construction activities.
These industries are supplemented to a very limited
degree by occasional landings of the red crab (Geryon
quinquedens) and the jonah crab (Cancer borealis). The
rock crab (Cancer irroratus) is regarded as a potentially
valuable fishery which is presently underutilized (Van
Engel, 1977).
Crustaceans are mobile and thus can be expected to
vacate areas of environmental stress which may result
from pipeline burial activities. However, some effects
related to pipelining, such as increased silt and turbidity
in the water column or changes in food supply may
contribute to larval growth retardation and perhaps
mortality, or larval and adult behavioral changes.
The blue crab deserves special consideration in
pipeline routing decisions especially with regard t o
shallows and wetland habitat areas. Specifically, areas
such as eel grass beds which supply juvenile blue crabs
with protection and food, are to beavoided if at all
possible. Buffer zones between these areas and the
construction site should be provided to prevent
resuspended silt from interfering with the productivity
and protective functions of these areas.
If it is necessary for a pipeline to traverse vegetated
areas, construction should be completed within the
seasonal time frame in which the area is least likely to
suffer long-term or permanent damage. Grass beds
subjected to pipeline passage should be restored to
original contours and attempts made to replant during
seasons of least dependence by crustaceans and other
biota.

Capability Determination: The presence of
important crab fisheries in Virginia's coastal waters does
not prohibit pipeline development. Because crabs are
mobile, most can escape the direct effects of pipeline
activities. However, areas of critical habitat should be
avoided whenever possible. I f passage through these

areas is unavoidable, recommended mitigating measures
should be implemented.

Inventory: Blue crabs are the only crustaceans
which have been inventoried and mapped for this report.
Information provided by Mr. W. A. Van Engel of the
Virginia Institute of Marine Science i s displayed on 5
maps. Three maps identify crab fishery areas and the
fourth and fifth describe areas of critical habitat for the
blue crab.
The Virginia seafood industry and others who fish
the Chesapeake Bay catch blue crabs in two life
stages: (1) hard crabs and (2) peeler crabs or soft
crabs. Hard crabs have a hard shell while peeler crabs
have a hard outer shell and a fully formed soft shell
beneath in preparation for molting. Soft crabs are those
which have just emerged from their old shell and their
new shells are still soft and pliable.
The map entitled "Blue Crab Dredge and Pot
Fishery" identifies those areas where hard crabs are
caught using either dredge or pot fishing gear. Crab pots
are utilized in harvesting the nearshore hard crabs,
specifically in rivers, creeks and near the bay shoreline.
Dredges are utilized in the middle of the bay during the
winter season. The areas where both methods are
employed are Hampton Roads and the southern end of
Chesapeake Bay.

"Soft and Peeler Blue Crab Fishing Grounds" are
located only in nearshore shallow areas. Crab scrapes
(toothless dredges which are towed along the bottom)
and peeler pots (not mapped) are used in the bay near
the Maryland border on the Eastern Shore and just off
Poquoson in the southern portion of the bay. Pound
nets are used very close to the shore, mostly in creeks
and rivers and, to a lesser extent, along the bay
shoreline. Peeler pots, trotlines (primarily for hard crabs)
and dip nets are used in the same areas a pound nets and
in deeper areas as well. Peeler pots, scrapes and pound
nets are the primary methods employed in the
commercial harvesting of soft and peeler crabs.
As delineated on "Areas of Critical Habitat for the
Blue Crab," the mouth of the Chesapeake Bay is the
most critical spawning area for blue crab; so critical that
this zone has been delineated and set apart as seasonally
restrictive to the taking of crabs for resale by Title 28,
Section 28.1-170 of the Laws of Virginia Relating to
Fisheries of the Tidal Waters. The environmental
conditions in the delineated zone and adjacent areas are
such that in certain seasons they are critical to egg and
larval development. Other spawning areas, as well as
nursery areas, are located throughout coastal Virginia in
the nearshore shallows of the bay, rivers and creeks.
The lobster fishery offshore of Virginia is
concentrated in areas beyond the limits of these maps
but should be seriously considered in any pipeline route
planning effort.

Finfish
Siting Implications: One of the most important
commercial finfish species in Virginia is the menhaden
(Brevoortia tyrannus). In 1976, the dockside value of
menhaden landed was just over $1 1 million, as compared
to the total commercial value of all finfish landed in
Virginia of just over $16 million. Most of the catch is
made within the confines of the Virginia portion of the
Chesapeake Bay and nearshore ocean waters.
The most valuable commercial food fish species
landed in 1976 was the summer flounder (fluke)
(Paralichthys dentatus), totaling over $1.1 mill ion. The
croaker (Mjcropogonias undulatus) was second with
about $789,000 followed by the weakfish (Cynoscion
regalis) which had a value of approximately $622,000.
Additional commercially important species during
1976 were the striped bass (Morone saxatilis), bluefish
(Pomatomus saltatrix), the American shad (Alosa
sapidissima), alewife (Alosa pseudoharengus), blueback
herring (Alosa aestivalis) and scup (Stenotomus
chrysops) among others.
Finfish populations concentrate during certain
seasons in specific areas for spawning, overwintering or
migration. Areas of finfish concentration and migration
routes are probably relatively inflexible and should
receive careful consideration in the planning process for
pipeline route selection and construction. These critical
areas should be avoided by pipeline construction activity
if at all possible.
It would be advisable to install offshore pipelines in
such a way that undersea current patterns are not
permanently altered a t any point along migration routes.
Feeding areas, such as river mouths, should also be
avoided i f possible to prevent siltation and
current-related interference with the food supply.

The location of pipeline landfall sites is important
in relation to the wetlands and nearshore shallows which
serve as spawning and nursery areas in addition to sites
of commercial and sport fishing. During pipeline
construction, local water quality problems could have
severe effects on finfish populations and render
construction areas unsuitable as finfish habitat. The
mitigating measures mentioned in the Coastal Resources
Considerations (Wetlands section) of this paper should
be specified as prerequisites to pipeline rights-of-way
approval.
Capability Determination: The presence of finfish
per se does not prohibit pipeline construction in
Virginia. Adult and juvenile fish can avoid areas of
adverse impact. Some species may even be attracted to
areas of pipeline construction activity for feeding due to

the disruption of bottom dwelling organisms which may
result. Longer term dependency of finfish on certain
environs, such as nearshore shallows, eelgrass beds,
deeps, sand bars, sloughs and inlets, should influence any
proposed location of pipelines. There are areas in
Virginia that probably can, in the long term, absorb
impacts of pipeline construction, but careful selection of
these areas is extremely important.
Inventory: Finfish are harvested commercially in
Virginia by a variety of methods as illustrated on the
"Major Finfish Areas" map. The most important are
pound nets, gill nets and haul seines. Productive pound
net areas along fish migration routes have become
known to fishermen through years of experience and
therefore should be protected from industrial activity.
Gill nets and haul seines are used in most of Virginia's
nearshore and inshore waters, while other trawling
methods are used in ocean waters off of Virginia.
All of the Chesapeake Bay and the offshore waters
t o depths of 100 fathoms are constantly or
intermittently used for either commercial or recreational
fishing activity. This does not preclude placement of
pipelines in Virginia's coastal waters. If the top of the
pipe is placed and remains three feet or deeper below
bottom sediments, there should be no interference with
or danger from commercial and recreational finfishing.
Spawning and nursery areas are vital to the survival
of finfish populations and to Chesapeake Bay fisheries.
Spawning areas for anadromous (living in marine waters,
but returning annually to freshwater to spawn) species,
such as shad, striped bass and river herring are located in
the tidal freshwater reaches of the major rivers. In
Virginia, many members of the drum family (Sciaenidae)
spawn near the mouth of Chesapeake Bay. Species of
particular importance that spawn in this area are
croaker, weakfish, red drum (Sciaenops ocellata) and
black drum (Pogonias cromis). Flounder, menhaden,
spot (Leiostomus xanthurus) and black sea bass
(Centropristis striata) spawn in ocean waters along the
Continental Shelf.
Coastal Birds
Siting Implications: Virginia's coastal waterfowl
include many species of ducks, two species of geese, and
two species of swan. Surface feeding ducks, also called
dabblers, congregate in shallow fresh and brackish
waters. Very few live in the bay area year round; others
migrate from farther north to winter here. Predominant
species include the mallard (Anas platyrhynchos), the
most common North American duck; black duck (Anas
rubripes);wood duck (Aix sponsa) and American wigeon
(Mareca americana). Diving ducks gather in large flocks
and prefer deeper waters in which they search for food.

Common diving ducks are the canvasback fAythya
valisineria), redhead (Aythya arnericana), and lesser
scaup (Aythya affinis).
The Canada goose (Branta canadensis) is Virginia's
most prominent goose, migrating from summer breeding
grounds in Canada in large numbers, flying in the
familiar V-formation. Other goose family members
common in Virginia include the greater snow goose
(Anser caerulescens atlanticus) and the whist1ing swan
(Olor columbianus).
About 33 pairs of southern bald eagles (Haliaetus
leucocephalus) are known t o nest in Virginia, mostly
along the bay, tidal rivers, and creeks, according t o Dr.
Mitchell Byrd of the College of William and Mary. As an
endangered species, the protection of the southern bald
eagle is a matter of national interest. Like the eagle, the
osprey (Pandion haliaetus) is also a fish-eating bird of
prey. Also called a fishhawk, it i s smaller than the bald
eagle and not as easily disturbed by human
encroachment of its habitat. There are 2 other
endangered species which winter in coastal edges: the
peregrine falcon (Falco peregrinus), and the Savannah or
lpswich sparrow (Passerculus princeps). The peregrine
falcon is a transient and winter resident which forages in
the areas from the barrier islands t o the mainland. The
lpswich sparrow lives in the sand dune habitat provided
by the barrier islands, Grand View Beach in Hampton,
and the Sandbridge t o Back Bay area (Byrd, 1978).
Colonial birds, those single or mixed species that
live together as one unit, comprise a major portion of
Virginia's avian population. Terns, herons and gulls are
the most common colonial birds. Their breeding and
feeding grounds are barrier islands, beaches and marshes
and they nest in these areas by the thousands.
Nesting birds are very sensitive t o human
interruption of any kind. I t is anticipated that the
activities associated with pipeline construction would
prevent colonial birds, and bald eagles from nesting
locally, thus forcing them t o either move to another
nesting area or forego nesting for at least that season.
Terns and gulls usually require sandy, unpopulated
beaches for nesting and Virginia's barrier islands appear
to be the only suitable nesting areas in the state or
middle Atlantic coastal region (Byrd, 1978).
The objective of measures aimed at mitigating the
adverse effects of pipeline activity on birds is t o protect
nesting and feeding areas. With respect t o nesting areas,
pipeline construction should be avoided in the spring
and summer months. There are no engineering
techniques that can be implemented t o protect nesting
areas, rather human activity should simply be absent
during nesting seasons. Offshore waters, inlets, the bay,
rivers and marshes are feeding areas for birds.'Measures
for reducing the impacts on these important habitat

areas have been described previously and are applicable
to bird feeding areas.

Capability Determination: In most Virginia
coastal areas pipeline activities do not present problems
to bird populations. Usually, because they are mobile,
birds can vacate areas of stress. However, the Atlantic
seaboard offers very limited nesting opportunities for
colonial birds except on the barrier islands of the
Eastern Shore. Therefore, the presence of some species
may significantly constrain pipeline development on the
barrier islands. This environment should be avoided if at
all possible, at the very least from April through the
summer months.
Inventory: As can be seen on the "Bald Eagle and
Osprey Nesting Areas" map, osprey nests are far more
numerous (550-600) than those of eagles ( 3 3 ) . Ospreys
nest close to the water; consequently their nests are
easily seen on most of Virginia's major rivers and creeks
as well as along both sides of the bay. There are
concentrations of osprey nests along the Rappahannock
River and on the Eastern Shore. Eagles nest in the tops
of high trees and usually close to water feeding areas.
Eagle nests have been spotted near the Maryland border
on the Eastern Shore and throughout the mainland
coastal area north of the James River to Maryland. Both
birds avoid densely populated areas, hence, no active
n e s t s have been found i n the Newport
News-Norfolk-Virginia Beach area.

With respect to Virginia's avian population, the
barrier islands of the Eastern Shore deserve special
considerations, especially those under management by
The Nature Conservancy. The barrier islands serve as an
ideal, undisturbed habitat and because of their isolation
from the mainland, this Virginia area has long been
recognized as an area of major ornithological
importance. According to the Ecosystem Description
portion of the Virginia Coast Reserve Study ((Dueser,
Graham, Hennessey, et at, 1976),significant populations
of oystercatchers (Haematopus ostralegus), piping
plovers
( Charadrius melodus), Wilson's plovers
(Charadrius w i l s o n i a ) , w i llets (Catoptrophorus
semipalmatus), least terns (Sterna albifrons) and black
skimmers (Rhynchops nigra) may be found on most of
the major islands. Small groups of little blue herons
(Egrettacoerulea), Louisiana herons (Egretta tricolor),
black-crowned night herons (Nycticorax nycticorax),
cattle egrets (Bubulcus ibis), great egrets (Egretta alba)
and snowy egrets (Egretta thula) inhabit primarily
Metomkin and Fisherman Islands and to a lesser degree,
Hog, Wreck and Ship Shoal Islands. The herring gull
(Larus argentatus) population, although being relatively
large, seems to prefer only Metomkin and Fisherman
Islands.

Avian populations fluctuate in response to the
continually changing nature of the barrier islands, and.
also weather-related phenomena. Therefore, the
relatively large populations of successful species such as
the common tern (Sterna hirundo), royal tern (Sterna
maxima maxima), and laughing gull (Larus atricilla) may
stand a much better chance of species survival in the
island chain over the long term than less numerous
species like the yellow-crowned night heron (Nycticorax
violaceus), green heron (Butorides virescens), sandwich
tern (Sterna sandvicensis), Caspian tern (Sterna caspia)
and gull-billed tern (Sterna nilotica).
The barrier islands serve as wintering grounds for
several waterfowl species such as snow geese (Anser
hyperboreus), brants (Branta bernicla) and especially the
black duck.
Colonial bird nesting areas in Virginia are displayed
on the map entitled "Virginia Colonial Birds." On the
same map, the barrier islands nesting areas have been
ranked by Dr. Byrd. The area from Fisherman lsland to
Wreck lsland is exceptionally important. Dr. Byrd
estimates that 4,000 pairs of royal terns nest in that
area. Of equal importance is the area from the northern
tip of Cedar lsland to the northern end of Metomkin
Island. Large colonies of royal terns (3,000) and
gull-billed terns nest on Metomkin lsland and feed on
the fish in adjacent inlets. Royal and gull-billed terns are
of concern to ornithologists because their populations
have fluctuated and slightly decreased. The next most
important area lies between the north end of Cobb
lsland and the south end of Parramore Island, including
Hog Island. Approximately 1,000 pair of glossy ibis
(Plegadis falcinellus) nest on Hog lsland in a large mixed
heron colony which inhabits Hog lsland and the south
end of Parramore Island. The area from the north end of
Parramore lsland and all of Cedar lsland is moderately
important because of significant numbers of skimmers
and terns. There are relatively few breeding colonies
from Assawoman lsland north to the south end of
Assateague Island. Therefore this is the least significant
breeding area on the ocean side of the Eastern Shore.
Gulls of various types nest on the high marshes
between the barrier islands and the peninsula, the largest
breeding area being between Cobb lsland and the
mainland. There are relatively few gulls between Cedar
lsland and Assateague Island, although colonies do exist
on Metomkin Island.
Heron colonies occur on the Eastern Shore, western
shore and on islands in the bay. Great blue heron (Ardea
cinerea) colonies are most common although they are
scattered, or mixed with colonies of green and
black-crowned night herons and great, cattle and snowy
egrets. Mixed heron colonies are found on the ocean side

of the Eastern Shore at Walker's Marsh, Coard's Marsh,
Metomkin Island, Club Point, Hog Island, Rogue Island,
Wreck Island, and Fisherman Island. In the bay, colonies
are situated on Watts and Half Moon Island. On the
south and western shores, colonies inhabit Long and
Cedar Islands in the bay, Norfolk, Blackwater River,
Newport News, New Point Comfort, along the
Piankatank River, Burnt Mill Creek, Faunarn Creek, and
along the Great Wicomico River.
SUMMARY
Pipelaying activities create some adverse effects on
coastal resources and their potential uses by Virginia's
citizens and thus serve to constrain the pipeline routing
process. Environmental impacts are primarily related to
construction activities, are relatively short-term in
duration and are concentrated, for the most part, in the
immediate area of the trench. Because no severe
long-term impacts are anticipated, this report concludes
that pipel aying activities in Virginia may be
environmentally acceptable in many areas if appropriate
mitigating measures are implemented. Therefore, the
primary environmental constraints to the siting of
pipelines in Virginia's coastal environment are 1) the
environmental impacts associated with pipelaying and 2)
the industry costs involved in implementing impactameliorating construction practices (mitigating
measures) in environmentally-sensitive areas, and/or 3)
c i r c u m v e n t i n g specific, exceptionally
environmentally-sensitive areas such as, for example, the
seed oyster beds in the James River. Areas of
exceptional environmental sensitivity cannot be
identified at the scale employed in this report, however,
studies to determine these areas on a site specific basis
should be initiated if and when serious discussions of
pipelines coming ashore in Virginia begin.
Table 3 displays the impacts on coastal resources
that would probably result from pipelaying
(construction) activities and the general measures that
can be implemented by industry to reduce these
impacts. Specific measures for mitigating construction,
as well as other impacts on coastal resources have been
developed and are displayed in Appendix 2. Generally,
measures aimed at mitigating impacts on habitat, i.e.,
coastal waters and edges, will serve to reduce the adverse
effects of construction on living resources.

TABLE 3-COASTAL RESOURCE SITING CONSIDERATIONS

CONSIDERATIONS

PROBABLE IMPACTS

MITIGATING MEASURES

Sediment disturbance (increasing turbidity);
possible changes in undersea current patterns
a l o n g f i s h migration routes; possible
c o n t a m i n a n t resuspension. Nearshore:
possible change in salinity; increases in
Biochemical 0
Demand, corresponding
decrease in Disso ved 0 2 . Wetlands; the above
impacts plus possible increased hydrogen
sulfide and acidity.

Utilization of all possible sediment control
measures. Nearshore, immediate backfill,
utilization of proper waste disposal measures,
avoidance of areas which may receive and
h o l d b o t t o m contaminants. Wetlands:
dredging "in the dry," small working spreads.

Barrier Islands

May include any impacts listed below for
o t h e r geological forms, plus possible
interference with normal migration and inlet
formation.

May include any measures listed below for
other geological forms, plus restoration and
stable backfill.

Nearshore Shallows

Loss of plant and sedentary animal life in a 30
to 50 ft. wide path of the pipeline; possible
disruption or destruction of spawning and
protective nursery areas such as eelgrass beds;
increased turbidity and siltation affecting
adjacent areas.

Seasonal construction, immediate stable
backfill, avoidance of eelgrass beds and
contaminated areas, reconstitution and/or
revegetation of resource areas disrupted.

Sand Beaches

Loss of sedentary fauna and flora in the 30-50
ft. wide pipeline construction corridor and in
machinery paths; temporary closure to
recreation.

Immediate stable backfill, erection of
appropriate erosion control structures (with
consideration given to sand-sharing systems),
designation of zones of activity (traffic),
seasonal construction.

Onshore Sand Dunes

Loss of vegetation in a 30-50 ft. wide path of
the pipeline, and on areas of vehicular support
traffic; possible increased erosion and/or
reduced accretion.

Immediate stable backfill, revegetation, and
protective covering on the backfill material
and plants until established, erection of
a p p r o p r i a t e erosion control structures,
designation of zones of activity (traffic).

Coastal Waters

T

Coastal Edges

TABLE 3-COASTAL RESOURCE SITING CONSIDERATIONS Cont.

PROBABLE IMPACTS

MITIGATING MEASURES

Vegetated

Loss of plant and sedentary animal life in a
30-50 ft. wide path of the pipeline, possible
disruption of spawning time and destruction
of nursery areas for crustacean and finfish
species, loss of wildfowl habitat, possible
increased turbidity, hydrogen sulfide,
chemical and biochemical oxygen demand,
changes in salinity and acidity, disruption of
tidal and groundwater flow, destruction of
adjacent areas by support traffic and waste
disposal, possible conversion of the marsh to
shallow water habitat with poor water
circulation, irregular tidal flushing, reduced
water quality and fewer aquatic organisms.

Avoidance; or choice of route through
wetlands of lesser value vegetation, seasonal
construction, immediate stable backfill to
original contour, revegetation and designation
of areas for traffic and of non-wetlands areas
for waste disposal. Construction should occur
in marshes of narrow, rather than broad,
width and done "in the dry" using the
"push-pull" method and utilization of all
possible sedimentation control measures.

Unvegetated

Siltation may smother bottom dwelling
organisms in adjacent areas and cause loss of
food supply to finfish, crustaceans, and
wildfowl in addition to those impacts listed
under Vegetated Wetlands.

Except for revegetation and construction
dredging "in the dry" mitigating measures are
the same as listed under Vegetated Wetlands.

Accelerated erosion and increased
sedimentation t o adjacent waters, possible
visual presence of erosion control or
anchoring devices.

Immediate stable backfill and adjacent area
s t a b i l i z a t i o n , i m p l e m e n t a t i o n of all
appropriate sedimentation control measures.

CONSIDERATIONS
Wetlands

Bluffs

TABLE 3-COASTAL

CONS1DERATIONS

RESOURCE SITING CONSIDERATIONS Cont.

PROBABLE IMPACTS

MITIGATING MEASURES

Physical destruction of organisms in direct
pipeline route, smothering by burial, or
filter-feeding interference, siltation
interference with: egg and larval buoyancy,
respiration, oyster ability to "set", feeding
and physical form by abrasion; beds impacted
by propeller currents and barge grounding at
low tide.

Avoidance of mollusc concentrations, seasonal
construction, use of sedimentation control
measures, t r a n s p l a n t a t i o n o f oysters;
designation of a "zone of activity" for pipeline
c o n s t r u c t i o n and periodic pipeline
inspections.

Pipeline area may become dangerous to
fishing because of potential damage to fishing
equipment or pipeline; area use precluded
short-term by presence of construction
vessels, contaminant resuspension may affect
marketability.

Burial of pipeline to appropriate depths,
notification of fishing interests, location of
line o n n a v i g a t i o n charts, financial
reimbursement to damaged parties, suitable
abandonment procedures.

Possible limited kill due to propeller action,
temporary movement of crustacea away from
zone of construction activity; increased
siltation may cause changes in egg and larval
buoyancy, and interference with respiration,
food supply and normal behavior. Silt plume
may affect egg, larval, and adult forms by
physical abrasion.

Avoidance of areas of critical habitat,
especially the bay mouth (seasonal),
avoidance of activity in proximity of shedding
plants; seasonal construction; avoidance of
blasting; implementation of all possible
sedimentation control measures; "zone of
activity" designation
and regulation,
periodic pipeline inspections.

(Same as h.lollusc Fishery)

(Same as Mollusc Fishery)

Living Resources

Molluscs

Fishery

Crustaceans

Fishery

TABLE 3-COASTAL RESOURCE SITING CONSIDERATIONS Cont.

CONS1DERATIONS

PROBABLE IMPACTS

Finfish

Fishery

Coastal Birds

MITIGATING MEASURES

Siltation may affect food supply, organism
buoyancy characteristics and respiration, egg
and larval forms by physical abrasion,
chemical and biochemical oxygen demand,
and social behavior; possible changes in
migration routes.

Avoidance of known spawning, nursery, and
feeding areas; implementation of all possible
sedimentation control measures; correction of
all major changes in bottom contour;
avoidance of blasting or use of non-lethal
s c a r e t e c h n i q u e s ; p e r i o d i c pipeline
inspections.

(Same as Mollusc Fishery)

(Same as Mollusc Fishery)

Loss of habitat, displacement, general
disturbance and fatality of young birds with
l i m i t e d m o b i l i t y and heavy parental
dependence. Sedimentation and resuspended
pollutants may affect food supplies.

Avoidance of principle nesting, and feeding
areas, particularly on barrier islands; seasonal
construction; minimal support and inspection
traffic through nesting areas.

DETERMINATION OF SUITABLE
COASTAL AREAS

The Chesapeake Bay, Eastern Shore and Outer Banks
The information presented in the preceding
chapters has shown that there are few, if any
characteristics o f Virginia's coastal features that clearly
promote the development of pipelines. Generally, an
ideal situation with respect t o pipeline construction
might be described as one in which physical features
pose few major problems t o construction and where
biological resource values are relatively insignificant,
thereby
minimizing the
potential for adverse
environmental impacts. Furthermore, ideal situations
occur in areas where conflicts over uses and/or
legal-institutional claims are non-existent or would
present little or no obstacle t o the acquisition of
rights-of-way. Unfortunately, these situations rarely, if
ever, exist. As a result, pipeline corridors, and ultimately
pipelines, must be located on the basis of constraints
rather than opportunities; those areas that reflect the
lowest relative cost and path of least resistance, i.e., the
route with fewest constraints, would be those most
desirable for development, or the likely corridor
candidates.

As inferred in the preceding discussion, factors or
characteristics which serve t o limit development
opportunities or an area's suitability for pipelines can be
referred t o as constraints. Constraints differ both in kind
and importance. Constraints may reflect problems
associated with natural conditions and/or existing and
future competing uses or claims. For example, existing
physical characteristics and processes, such as shoreline
erosion, which make the construction process more
difficult or threaten the safety of the line must be
viewed as impediments in the selection process. The
sensitivity of biological systems t o pipeline impacts also
must be given equal consideration.
Many areas are constrained by existing uses. I n an
area designated as a military ordnance range, for
example, construction might be neither allowed by
federal authority nor prudent because of the high
associated risks. In addition, resources which are valued
for particular purposes, such as commercial fishing, and
those areas which contribute t o their support and

continued availability, influence the determination of
whether an area may be utilized by pipelines and, if so,
under what conditions. Users of coastal resources
holding valid legal claims, e.g., lessors of oyster grounds,
who feel that their interests would not be accomodated
could bring suit against pipeline companies to prevent
pipeline construction or, conceivably, to recover
estimated and/or realized lost economic opportunities.
In this regard, the Nature Conservancy has already
indicated their intentions to seek relief in the courts if
their barrier islands are threatened or encroached upon by
pipelines. Court suits not only involve considerable
expenditures in time and money but can also generate
negative publicity, a consideration that most certainly
affects a company's siting decision.
Land ownership is still another factor which affects
an area's potential for pipeline siting. Land owners enjoy
certain proprietary, riparian rights, which grant to them
legal privileges over waters and resources contiguous to
their property. In most cases, sale or lease of that
property is a voluntary action of the owner." However,
if an owner were unwilling to allow pipelines, that
property's candidacy as a pipeline right-of-way would be
viewed as potentially limited.
Pipeline corridors generally are located in areas
subject to the fewest number and/or least important
constraints. The importance of a particular constraint
varies according t o the site. For example, although
physical constraints are not usually considered to be of
major importance (recognizing that advancements in the
"state-of-the-art" presently allow for the installation of
pipelines in extremely hostile environments), there are
exceptions. The often unpredictable effects that
shoreline erosion has on Virginia's barrier islands, for
example, serve to significantly limit their consideration
for selection.
Since the best interests of neither pipeline
companies, their clients, nor those with conflicting
claims will be served by legal contests, the best possible
strategy for corridor selection lies in the careful
screening of candidate sites. This permits the early (in
the planning process) identification of major constraints
to and, indeed, opportunities and prospects of an area
for development by pipelines.

"Condemnation powers do rest with the state and
federal government and if the appropriate circumstances
exist,specific properties may be condemned.

Development of Evaluation Guidelines

The identification of constraints and their relative
significance comprises the basis for developing guidelines
to be used in evaluating candidate areas. Evaluation
guidelines are applied to data which describe an area.
The result of this application leads to the determination
of the area's suitability. Guidelines, therefore, serve as
decision parameters upon which an assessment of that
and other areas may be based. Evaluation guidelines are
derived from the translation of constraints into the
language of guidelines. Constraints are identified by
knowing which characteristics of an area negatively
influence i t s suitability for development by pipelines.
This knowledge is derived from two sources; (1)
concerns of the primary interest groups, and (2) the
inventory of siting considerations. The primary interest
groups indicate how to judge or interpret the
characteristics (positively or negatively) of an area with
respect to the needs of pipeline activities. The inventory
for each siting consideration provides a data base by
identifying the pipeline-related and environmental
characteristics of the coastal area. By applying guidelines
to the data base, the areas within the Virginia coastal
region can be evaluated as exhibiting constraints to, or
opportunities for, pipelines.
From earlier chapters and the above discussion, it i s
clear that a multitude of constraints affect pipelines in
the study area. It is possible to identify the constraints
in coastal Virginia by referring to the summary tables at
the end of Chapters 4 and 5. Constraints of industrial
nature are apparent in the "Least Preferred Features"
column. The presence of these characteristics in an area
may be viewed as a potential restriction on pipeline
activity. Environmental constraints, or those imposed on
the corridor designation process by coastal resources, are
related to the discussion of "Probable Impacts" in Table
3. An area would be environmentally constrained if,
first, significant resources were present and, second, if
those resources displayed a significant degree of
sensitivity to the kind of stress (impacts) created by
pipeline activity. The significance of any constraint can
only be determined on a case-by-caseor site-by-sitebasis
and in consideration of the other constraints and
opportunities present in a given area.
For all practical purposes, the multitude of
constraints, which become apparent upon assessment of
the study area, can be grouped according to the manner
in which they affect the corridor determination process.
Some constraints a r e of an engineering nature : those
physical conditions which complicate or pose risks to

the construction and operation of the line. Other
constraints deal with right-of-way acquisition and
involve the resolution of legal issues. The need to protect
the resources, and their uses, in Virginia's coastal
environment imposes still another set of constraints
upon the process of planning for pipelines. In
summary, an assessment of coastal areas for the
purpose
of determining
their
suitability
for
development by pipelines must identify if and where and
of what significance problems (constraints) of the above
types occur. Only through the identification of and
evaluation of problem areas can it be determined that
suitable pipeline corridor areas do, or do not, exist in
coastal Virginia. The following guidelines are intended to
serve as the means by which constraints can be assessed
in the study area.
The lack of an easy-to-useformula was cited earlier
as a problem in locating pipeline corridors. Admittedly,
the process for determining the significance of a
constraint and, also, the values expressed for .the
following evaluation guidelines i s highly subjective, i.e.,
based on expert industrial and scientific advice. For the
purposes of this and other like studies which, as a
first-cut, seek to identify general corridors rather than
specific pipeline routes, it is necessary to as clearly as
possible understand the concerns of the primary interest
groups, to evaluate areas accordingly, and to develop
planning and management responses on the basis of that
understanding. The following discussion reflects the
authors' best understanding of industrial and coastal
resource concerns in the pipeline corridor planning
process.

INDUSTRIAL GUl DELlNES

An area would be suitable for pipeline
development, presuming that area was in line with or in
proximity to origin and destination points, if the
following conditions were met:

the area is determined to be
cost-effective during construction
(construction cost effectiveness),
there i s a low probability of risks to
the pipeline during operation
(operation risks),

there is a high probability that
rights-of-way can be purchased or
leased relatively quickly and a t a
reasonable cost (rights-of-way),
there is a low probability that court
suits would be initiated by users,
property owners or interest groups
(court suits), and
there is a high probability that the
anticipated adverse environmental
impacts of pipeline construction
would be sufficiently insignificant
that required permits would be
approved (permit approval)
Cost Effectiveness

Cost effectiveness during construction is basically
an engineering determination of pipeline productivity.
The determination of the relative cost effectiveness of
alternate routes for a pipeline requires careful evaluation
of all the cost factors involved, including taking into
account the time value of money.

R i g h t - o f - w a y a n d permit
acquisition costs are a function of
pipeline length, amount of
privately-owned as opposed t o
publicly-owned property, the
number of pipelines to be installed,
land value and land use.
Design, material and equipment
acquisition and construction costs
are a function of pipeline size and
l e n g t h , s o i i geology and
topography, and and water use,
environmental
impact
c o n s i d e r a t i o n s , regulatory
restrictions, the hazards of weather
and human activities.
Operation and maintenance costs
are a function of payroll, pumping
power, taxes, insurance and the
amortization of the investment, the
latter cost being by far the largest.

.

Low revenue is a function of the
delay should production be ready
before the pipeline is complete.

which have been mentioned to be between 2.5 (NERBC)
and 5% (Hughes) of the total initial project cost, for
example, and the period of time the company is willing
to spend on negotiations.

Directly or indirectly, line length influences all these
costs. Because of this, the shortest pipeline is almost
always the most cost effective pipeline (Chilcote, 1978).
Operation Risks

Pipeline companies generally prefer not to route a
pipeline through an area where existing physical
conditions or uses could cause a leak, rupture or failure
of the line after construction has been completed and
the line i s in operation. Areas where pipelines would be
subject to scouring or bottom-disruptive uses, such as
ship anchorages and certain kinds of commercial fishing
(otter trawling), are not preferred locations for pipelines.
If an otherwise suitable area is characterized by
conditions that pose risks to pipeline operation,pipeline
companies would have t o determine first, the degree of
risk involved, and second, the level of risk, e.3 5%
chance of rupture in 50 years, which they would be
willing to accept.

Rights-of- Way
The decision-maker in the pipeline company has an
idea, given other estimates such as construction costs
and value of the products of a well, how much the
company can afford t o pay for rights-of-way. The
decision- maker defines the limits of acquisition costs,

Scouring

60

of

marsh

sediments

around

an

As discussed in Chapter 4, the acquisition of
privately-owned lands which are sought by pipeline
companies for rights-of-way can be a slow process if the
owner does not wish to sell or lease his land. Should
problems in acquiring private land for rights-of-way in
Virginia arise, i t is possible that the state could employ
its powers of eminent domain on behalf of the pipeline
company. However, as also previously noted, the degree
to which eminent domain powers are applicable in
situations of this nature is uncertain and remains yet to
be resolved.
court suits

The possibility of court suits carries with it
implications of costly expenditures of time, money, and
also public opinion. For example, the court action which
halted exploration of tracts leased from OCS Sale M O
resulted in losses termed "incalculable" by one oil
executive. Direct financial expenditures in interest alone
amounted to approximately $123 million over the 18
month delay period (Carter, 1978).
In Virginia, as would be the case in all other coastal
states with minor variations, situations and conflicts
requiring judicial resolution would probably arise before
a pipeline finally commenced operations. Challenger by
affected property holders to the potential issuance of
permits and lengthy negotiations surrounding the rights
of eminent domain and "fair market value" of property

exposed pipeline

desired by industry are but two of many of these
situations. Again, the industrial decision maker should
and probably would be fully aware of the possibilities of
the occurrence of court suits and of the sacrifices that the
company i s willing to make.

Permit Approval
The last factor which industry considers in assessing
a site involves the permits that will be required for
construction and maintenance activities. The
construction of an offshore pipeline will necessitate
dredging in federal and probably state navigable waters
which will require approval from the appropriate
governmental body. Under Sec. 10 of the Rivers and
Harbors Act of 1899, as amended, a permit is required
for dredging activities from the Army Corps of Engineers
(COE)and, if in Virginia waters, from the State Water
Control Board and Ma rine Resources Commission
(VMRC). Also required from the Corps is a permit under
Section 404 of the Federal Water Pollution Control Act
(P.L. 92-500) Amendments of 1972 for activities in
navigable waters.
Table 4 summarizes the existing permit structure in
Virginia for various types of subaqueous bottom and
shoreline alterations. Most actions, as evidenced in the
table, require two or more permits: one from the Corps,
one from either and sometimes both (state agencies)
VMRC and SWCB and, often, one from local wetland
boards and/or building inspectors. The processing of
multiple permit applications through their respective
authorities for actions which range from small
waterfront residential projects to major facilities
frequently has been very slow because authorities are
under no time limitations which require them to approve
or disapprove an action within a specified period of
time.*
The most current and perhaps illustrative example
of the delays t o construction caused by lengthy permit
processing involves the Hampton Roads Energy
Company (HRECO) which proposes to construct a
175,000 barrelslday refinery in Portsmouth on the
James River. Although required state and local permits
have been granted, the Corps permit required for
dredging the adjacent waterway has not yet been acted
upon, ( however, a decision is expected by December,

*Only local wetlands alterations applications are
required to be processed within a given period, i.e., 60
days.

1978). This permit application was submitted more than
three years ago, in early 1975. Robert Porterfield,
project manager for the refinery, has estimated that this
delay, directly resulting from awaiting the decision on
the permit application, has cost HRECO approximately
upwards of $2.5 million in actual costs and has escalated
the cost of the refinery by approximately 60%, or from
$380 million (1975 estimate) to about $620 million
(1978 estimate). Although of little benefit to the
HRECO case, the Commonwealth is attempting to
improve the entire permit structure in Virginia through
recommendations proposed by the Coastal Resources
Management Program. If the recommendations are
enacted by the General Assembly, permit applications
for major projects could undergo joint permit processing
and applications for many smaller projects would be
processed within a set period of time.
Other permits required for pipeline activities might
pertain to the National Pollutant Discharge Elimination
System (NPDES), depending on the source and nature of
any discharge. Projects such as pipelines would also be
subject to compliance with the provisions of the
National Environmental Protection Act (NEPA) of
1969, wh i ch requires the preparation an EIS for
major projects. A major project is one which is
determined to have a significant impact on the
environment or which could prompt a significant public
reaction. Offshore pipelines coming ashore in Virginia
would almost certainly be judged major projects.
An environmental impact statement (EIS) is
prepared by the federal permitting agency which has
been designated the lead agency. Numerous agencies
and interested parties a t all levels of government, as well
as private organizations and individuals, have an
opportunity to review and comment on the draft EIS.
The lead agency takes these comments into
consideration in the preparation of the final EIS and
their final decision on the permit. I f anticipated impacts
are such that the permit is denied, construction would
not be allowed and another right-of-way would have to
be sought.

Coastal Resource Guidelines

As noted earlier, there are no areas in Virginia that
are unconditionally suited for pipelines. However,
pipelines may be considered an appropriate use in an
area if:

.

TABLE 4
Shoreline Permits for Coastal Activities

Type Activity ( I )

CE (3)

Any dredging or filling

X

Dredging or filling in tidal
wetlands

X

Dredging or filing below MLW

X

Non-commercial
piers

X

SWCB(*)

VMRC

X

X

recreational

Commercial
and other
structures in tidal wetlands
Commercial pied4) and other
structures between HTL and
MLW- wetlands not present

X

X

Structures and commercial piers
below MLW (4)

Notes:

(1)
(2)

(3)
(4)

(5)

Source:

Many local governments require building permits for any structure.
The State Water Control Board action is not literally a permit.
It is a certification that water quality will not be unduly impaired.
The Corps of Engineers regulates activities in non-tidal wetlands
as well as in tidal areas.
Any marina also requires a permit from the State Department of
Health.
MLW = mean low water
MHW = mean high water
HTL = high tide line. The HTL is inland of MHW.

Wetlands Research Department, Virginia Institute of Marine Science, 1977.

Wetlands Board

an area is determined to be capable
of absorbing anticipated adverse
impacts w i t h n o significant,
cumulative impact to the system
(adverse impacts), and
existing uses and users of the
resource in the area are allowed to
continue or, in special cases, be
compensated (use of resource base).
The following evaluation guideline is premature for
application in this study but should be useful in the
event that transportation of oil and gas from the OCS to
Virginia becomes a reality. Should an application be
filed by industry for a specific area, pipelines may be
considered a suitable use if:
8

anticipated impacts can be
demonstrated to be of sufficiently
low consequence to pass an EIS
review process.

Adverse Impacts

With respect to Virginia's coastal resources, the
Virginia Institute of Marine Science is the state agency

which has the scientific expertise t o determine
the capability of any area to absorb impacts. Experts in
the divisions of physical and biological oceanography,
environmental sciences and fishery science at VlMS have
been consulted in arriving at the capability
determinations in this report. Potential environmental
impacts have been assessed in terms of their spatial,
temporal and quantitative attributes, i.e., frequency of
occurence and areal scope (immediate activity area vs.
widespread), duration (short vs. long term) and the
degree to which they affect living resources and their
habitat. Also, special attention has been given in
determining the range of potential secondary and
cumulative effects of the impact-generating activity.
As the agency which advises various state and
federal permit authorities as necessary and requested,
VlMS frequently and freely advises permit applicants
on the manner in which a proposed action is evaluated
and suggests various means which may be employed by
the applicant to reduce anticipated adverse impacts. As
an example, Appendix 4 contains EIS preparation
guidelines t o assist applicants in drafting an EIS,
compiled by VlMS for state projects. These guidelines
are an indication of what VlMS considers important in
their review of an EIS.

Use of Resource Base

Many individuals rely upon the resources associated
with Virginia's coastal waters for their livelihood as well
as for active and passive recreation. As the "patron" of
these waters, the Commonwealth is greatly concerned
with the protection and maintenance of the resource
base for her citizens. Because most of the impacts
associated with pipelines are considered to be fairly
localized and short-term in duration, it is anticipated
that the majority of Virginia's coastal resources would
continue to be available to her citizens. It is conceivable,
however, that in the immediate vicinity of the pipeline,
industry may desire and attempt t o curtail certain
resource-dependent activities such as fishing, since some
methods used in fishing pose a risk to pipelines. I f
pipelines are given the right-of-way, in the national and
Commonwealth's interest, fishermen could be
compensated for lost fishing opportunities. The Shetland
Island fishermen experience in the North Sea has
established precedence for this type of cooperative
arrangement with the industry. It i s conceivable that the
experiences and solutions utilized in Scotland could be
applied toward the resolution of similar situations here
to the mutual benefit of affected parties.

Application of Evaluation Guidelines

The inventory of siting considerations has
established that Virginia's coastal waters and shoreline
could conditionally accommodate pipeline activities.
The data displayed on the maps in Volume II indicate
only the presence or absence of siting considerations but
does not ascribe values to the inventoried elements. To
determine suitability, evaluation guidelines serve as the
m e a n s b y w h i c h a value judgement
(positive=opportunity, negative=constraint) can be
rendered on the relative coincidence between the
characteristics of an area and the objectives of the
primary interest groups. Application of evaluation
guidelines to the coastal regional data base has led to the
production of composite maps and landfall tables on
which the results of suitability assessme nt have been
displayed.

As discussed in Step 9 of the Methodology, the
hand-drawn overlay technique has been employed to
illustrate the presence or absence of multiple siting

opportunities and constraints. The maps presented here
r e p r e s e n t a c o m p o s i t e v i e w o f the
pipeline-constraining elements which appear on
inventory maps. Each element has been considered in
view of both the needs of the pipeline activity (industry)
and the environment (coastal resources) and has relied
upon expert opinion in estimating the significance of
each constraint.

For each major group of siting considerations,
i.e., industry and coastal resources, a composite map has
been drafted by (1) overlaying the inventory maps
describing the siting considerations of that group and (2)
applying the evaluation guidelines discussed earlier in
this chapter to the data on the maps. In this fashion, the
areas in Virginia where characteristics seem to constrain
pipeline activities have been screened and depicted on
two composite maps. The maps included in this chapter
should be regarded as a graphic summary of the more
significant problems which influence the pipeline
corridor planning process. These maps serve as a starting
and focal point for the following discussion of existing
constraints in coastal Virginia.
Composite Maps - A Graphic Summary of Constraints
The map, "Potential Impediments to Pipeline
Placement, Construction or Safety", reflects industrial
concerns. As displayed, the primary difficulties in siting
and constructing pipelines in coastal Virginia are
associated with private ownership of oceanfront land
and existing coastal uses. Areas where special uses are
present, such as weapons testing and target practice,
wrecks, anchorages, spoil disposal sites, channels,
unexploded ordnance , buoy testing and bridges, would
either preclude pipeline passage altogether or require
special conditional approval from the appropriate
authorities. In addition, the map clearly illustrates the
relative ab sence of natural constraints to pipeline
placement, construction or safety. The only
environmental process which places real, though not
extreme, limitations on pipeline activities is shoreline
erosion. Of the approximate total of 5000 miles of
coastal shoreline in Virginia (including the oceanfront
and bay system), it has been estimated that only roughly
210 miles experience erosion rates of greater than 3 feet
per year. According to industrial representatives, these
areas can either be avoided, or fortified with special
construction measures if traversing highly eroding
shoreline is unavoidable.
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MAJOR FINFISH AREAS

The composite map for coastal resources was
developed by generating several intermediate level maps.
Because the discussion of siting considerations for
certain living resources required both a description of
their uses as well as environmental characteristics,
multiple single purpose maps were utilized in the
inventory o f molluscs and crustaceans.* The
intermediate level maps for molluscs, crustaceans and
finfish were developed, using basic inventory data, to
indicate the potential dangers to resources which could
result from pipeline construction activities. Potential
dangers to resources have been ascribed to areas on the
maps using various levels of "risk".
Determinations of risk are a reflection of
anticipated impacts on the resources themselves, their
habitat, or their uses in the coastal area. A high level of
risk refers to the potential for significant adverse impact
and also indicates high environmental sensitivity to
construction activities. Similarly, low or moderate risk
determinations reflect the potential for low or moderate
impacts on the resources present in a given area. The
scales of relative value, e.g., very high, high, moderate,
low, used in qualifying the risks to each major category
of resource, vary from resource to resource depending
upon the judgement of their respective experts. The
value scales developed for each intermediate level map
are discussed in greater detail in the following
paragraphs.
Areas of significant concentrations of molluscs and
important seed and setting areas are represented by the
"high risk to molluscs" key on the "Major Mollusc
Areas" map. The offshore area also has been designated
as a high risk area because of the high commercial value
of scallops and ocean quahogs which are continually yet
randomly fished throughout the entire area. Other high
risk areas of special consideration include the lower
James River northward to Deepwater Shoals, all
nearshore areas of the rivers on the Chesapeake Bay,
Lynnhaven Bay, and most inlets on both sides of the
Eastern Shore. Low risk zones on the map are those
areas which either contain no molluscs or are of
sufficient distance from shellfish grounds that
sedimentation from construction activity will not affect
them.

*Althoughfinfish are represented by a single map in this
report, this map reflects information obtained from
numerous
written, mapped and personal
communication sources.

The "Major Crustacean Areas" map shows the
mouth of the bay as a "very high risk" area. The main
purpose for this designation is to emphasize the
importance of this particular spawning area of the blue
crab. The success of the blue crab population of the bay
i s heavily dependent upon the environmental conditions
of this one area. Any pipeline construction activity
which occurred in the mouth of the bay during the
spawning season would pose a very high risk t o blue crab
populations. Hence, protection of this area during the
spawning season is critical if the blue crab market is to
be preserved and maintained.
Other spawning, as well as nursery and harvesting
areas that are considered to be very important to the
well-being of the crab industry are indicicated as
"potential high risk" areas. The ocean side of the
Eastern Shore provides a good spawning and nursery
environment for blue crabs, however, the majority of
commercial fishing occurs in the bay system.
Consequently, pipeline construction on the Eastern
Shore would present only moderate risks to the crab
fishery. Construction activities in the middle of the bay
would have relatively little or no impact on crab
populations. The lobster fishery offshore of Virginia is
concentrated in areas well beyond the limits of the
accompanying map but also should be heavily
considered in any pipeline route planning effort.
According to the VlMS Ichthyology Department
and as reflected on the "Major Finfish Areas" map,
construction anywhere in coastal Virginia would have a t
least a moderate impact on the finfish population in the
vicinity of construction. As with molluscs and
crustaceans, nearshore areas both in the bay and along
the oceanfront are locations of important habitat and
fishing activity. For this reason, pipeline construction in
nearshore areas could pose high risks to the finfish in
that area. The upper reaches of the major tidal rivers
have also been designated "high risk areas" because they
are the spawning areas for anadromous species, such as
shad and striped bass, which comprise an important
component of the Virginia finfish (commercial and
recreational) fishery.
The coastal resource composite map, "Areas of
High Environmental Sensitivity to Pipeline Activities,"
depicts those areas in Virginia which are environmentally
significant and merit special consideration and/or
protection prior to any alteration or destruction of the
resources present. Pipeline activities, such as dredging
and trenching, would probably severely damage or
destroy any of the mapped resources in the immediate
vicinity of the pipeline unless special precautions were

taken. l mportant and environmentally sensitive
resources are present throughout coastal Virginia, and
there is apparently no area where pipelines could cross
without causing adverse impacts on one resource or
another. However, it is important to remember that this
map does not infer that pipelines cannot be constructed
or that, if pipelines are constructed, a large
environmental loss will be experienced. Rather, the
important message of this map is: the primary
impediment to pipeline construction in Virginia is
environmental in nature. This map shows the coastal
resources and their location which are of particular
concern to the Commonwealth. The elements depicted
here are the ones that industry should plan for and
protect if disruption of those resources by pipelines is
unavoidable.

Landfall Tables
As previously noted, there do not appear to beany
universally significant constraints to pipeline activity
present in the waters off Virginia. The entire offshore
area seaward of the 3 mile limit can be generally
considered suitable for pipelines with the possible
exception of certain areas of known excessive sand wave
activity. As one moves toward shore, however, the
identification of suitable landfall areas becomes a more
complex problem due t o the potential for adverse
impacts upon resources and competing uses associated
with Virginia's coastal edges. Because the most
complicated .aspect of planning for pipeline corridors
involves traversing the water's edge, and because shore
lands and subaqueous bottoms within the three mile
l i m i t are subject t o state jurisdiction, the
Commonwealth is particularly interested in the
determination of suitable landfall areas.
The preceding composite maps are useful for
depicting in a single glance the constraints present in the
entire coastal area. These maps, however do not give the
reader a strong sense of the constraints and levels of risks
associated with areas of special interest, i.e., potential
landfall areas. To meet this informational need, two
tables have been prepared which more clearly break
down the data on the composite maps and summarize
the implications of siting considerations for potentially
suitable landfalls.
The main function of these tables, as indicated by
the keys of the tables, is to identify the conditions
associated with specific landfall areas which could
present significant routing, construction or operational
problems to industry due to the physical characteristics

of various landfall areas, or the presence o f
im pacts upon significant coastal resources.

or

The coast of Virginia has been divided into
potential landfall areas as displayed in the rows on each
table. Because a landfall is the place where the pipeline
first emerges from offshore waters, only oceanfront
areas, as opposed to western shore locations, have been
segmented and evaluated. Potential landfall areas include
the 15 oceanfront barrier islands on the Eastern Shore, 6
general areas of the southern shore, and the mouth of
the Chesapeake Bay which could provide access to a
landfall site on the western shore. The siting
considerations pertinent to each primary interest group
have been identified in columns. For each interest group,
major siting considerations, as discussed in Chapters 3
and 4, have been supplemented by specific
considerations which could significantly affect the
location of pipeline. For example, Table 5, "Summary
of Limitations to Pipeline Placement, Construction and
Safety in Nearshore and Landfall Areas", lists a siting
consideration which has been discussed in conjunction
with other siting considerations in Chapter 3. The term
"separation from the mainland" in the fifth column
from the left refers to the relative distance between
primary oceanfront landfalls like those on the barrier
islands, and coastal fastlands where pipelines may be
installed using conventional terrestrial methods. In
Virginia, oceanfront lands are fre quently separated
from coastal fastlands by marshes, bays or inlets and
these areas would be less desirable than areas where
separation from the mainland is relatively small or
nonexistent. Consequently, an area's "separation from
the mainland" i s another indication of i t s desirability as
a landfall site.
The table dealing with coastal resources, "Summary
of Risks to Coastal Resources in Nearshore and Landfall
Areas:' summarizes risks to commercial fisheries listed
along the column axis beginning with surf clams on the
left to other finfish on the right. Sports fisheries and
colonial birds are considered separately as indicated.
The symbol "olx", used in both tables, indicates
the limited distribution or presence of a siting
consideration in a particular landfall area.

Table 5.
SUMMARY OF
LIMITATIONS TO
PIPELINE PLACEMENT,
CONSTRUCTION AND
SAFETY IN
NEARSHORE AND
LANDFALL AREAS
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SUMMARY AND IMPLICATIONS
FOR FUTURE PLANNING

Originally, the intent of this study was t o identify
and evaluate the range of environmental factors (both
aquatic and terrestrial) that would serve t o constrain the
siting and placement of pipeline corridors and landfalls
associated with OCS development. It soon became
evident, however, that with recent advancements in
ocean engineering technology, many of these
"constraints" would pose little or no obstacle t o pipeline
placement, perhaps with the possible exception of some
isolated areas of sandwave activity, wreckage and
unexploded ordnance. In addition, given the universal
presence o f many of Virginia's offshore resources
throughout the study area, it was also made clear that no
particular pipeline route was more environmentally
preferable to another. This lack of specific choices and
the uncertainty in guiding offshore siting decisions,
however, rapidly diminished as the pipeline planning
activity approached shore,and the landfall site was
considered. Many factors at this juncture came into play
and, as mentioned previously, this particular action
(siting of landfalls) would, in all probability, exert the
most significant influence on the offshore routing of the
pipeline. For this reason, potential oceanfront landfall

sites have been heavily weighed in this study. Further,
cognizant o f the many problems related to landfalls
within the Chesapeake Bay, especially that of shoreline
ownership, consideration of the western shore as a
reasonable alternative landfall was discounted. The
possible placement of pipelines across the mouth of the
bay, which implicitly suggests a landfall target within i t s
boundaries, however, was considered.

OFFSHORE PIPELINE CORRIDORS

Very few impediments t o pipeline placement,
construction or safety have appeared in offshore waters.
Pipelines through nearshore waters (within the 3 mile
limit) might be constrained in some areas but probably
would not be categorically prohibited by the special
federal uses designated off Wallops Island (surface
activity restricted - NASA), the mouth of the bay
(bottom activity restricted - USN) and south of Virginia
Beach (surface activity restricted - USN). Although these
areas are restricted, permission to use them could be

obtained from the authorities noted in "Coast Pilot:
Atlantic Coast" (Vols. 2 and 3).
Commercial and sport fishing occurs all along the
Eastern Shore as well as off Virginia's southern shore.
These areas are fished regularly and yield significant
finfish catches. Consequently, any possibility of impacts
to fishing resulting from pipelines can be expected to
generate opposition by fishermen as well as the
commercial activities they support such as marinas, bait
and tackle shops, charter fleets and motels.
Pipelines from the OCS to Virginia could pass
possibly through areas that would pose high risks to
finfish and the surf clam and ocean quahog populations.
However, it could not be determined,generally for the
entire resource area at this time, what adverse effects
might be experienced from a construction corridor.
Until more specific information can be made available,
any offshore corridor should be considered conditionally
suitable.

PIPELINE LANDFALLS

Eastern Shore

Industrial decisions relating to landfall sites in the
area from Assateague lsland to Fisherman lsland could
be constrained by a number of factors, the most
important of which are the extensive and significant
shoreline erosion problems and ownership. The
lntracoastal Waterway, maintained by the Army Corps
of Engineers, also runs between the mainland of the
Eastern Shore and the offshore barrier islands. Because
this waterway extends the full length of the Eastern
Shore, any OCS pipeline from offshore to the mainland
of the Eastern Shore would have to cross it.
I f pipeline landfalls were located on the Eastern
Shore, industry could utilize existing transportation
rights-of-wayas terrestrial corridors for the movement of
oil and gas to points north and south. A railroad bed and
U.S. Highway 13 (not mapped) for example, traverse the
length of the Eastern Shore. The Chesapeake Bay Bridge
Tunnel right-of-way could be utilized, possibly, as a
pipeline route leading to southeastern Virginia or other
states t o the south and west.
With respect to landfalls on specific islands, Wallops
Island, may be the most likely candidate for industry's

consideration on the northern portion of the Eastern
Shore, primarily because it is not owned by the Nature
Conservancy. This fact might not preclude the
possibility of litigation since the Conservancy could, as
an "affected landowner" seek judicial relief from
industry's actions. I t would seem, however, that a
landfall on Wallops lsland as opposed to one on their
holdings would be preferable to the Conservancy. The
National Aeronautics and Space Administration (NASA)
operates an atmospheric data collection center on the
island, consequently the acquisition of pipeline
rights-of-way would probably pose fewer problems than
most of the other barrier islands. NASA has transferred
custody of some portions of Wallops lsland t o the Fish
and Wildlife Service (F&WS) as a wildlife refuge.
However, the extent of F&WS jurisdiction on Wallops
lsland is vague and needs to be clarified with respect to
pipeline landfalls. Consideration would also have to be
given t o the type and extent of marshes and any
threatened or endangered species present; permits could
be granted, however, if the proper mitigating measures
were implemented during construction.
Assawoman, and portions of Cedar and Hog Islands
could also be considered from industry's perspective as
possible landfall candidates, although not particularly
suitable, due to their proximity to Conservancy
property. The Conservancy might want t o prevent
pipeline activity on these islands because of possible
adverse impacts to adjacent islands or property owned
by the organization. These three islands are either totally
or partially owned by private citizens, and in the case of
Assawoman lsland by one man. Over 660 owners, on the
other hand, are involved on Cedar Island. There are also
some individual lot owners involved on Hog Island.
(Castagna, 1978)
Erosion is a problem on all three of these islands.
Any landfall design, therefore, might have to incorporate
special shoreline stabilization measures. The shorelines
of Assawoman and Cedar Islands are apparently
retreating more slowly due to the forces of erosion than
other islands to the south. These three islands, like
Wallops, are separated from the mainland by relatively
narrow marshes and lagoon areas, and consequently
might be more suitable (with respect to ease of
construction and obtaining permit approval) than the
barrier islands to the south.
Assateague, Wreck and a portion of Fisherman
lsland are publicly owned and for that reason initially
appear to offer greater opportunities for pipelines than
do Conservancy lands. A hunting lodge covers 40% of
Fisherman Island. I t s remaining 60% is a wildlife refuge
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administered by the Fish and Wildlife Service as in the
case of Assateague. Their designation as refuges,
however, reduces the opportunity for use by pipelines. If
circumstances were deemed to be in the national
interest, however, pipelines could be permitted to cross a
refuge area. The southern hook of Assateague is not
subject to the significant erosion rates affecting the
majority of the barrier islands. While Wreck lsland is
retreating fairly rapidly, Fisherman lsland has accreted
fourfold in area between 1850 and 1962.
The islands on which The Nature Conservancy has
holdings are the least suitable landfall sites on the
Eastern Shore due to the high probability of litigation
and subsequent delay in obtaining the necessary
rights-of-way for pipelines. The large marshes and inlets
behind these islands provide an extremely productive
habitat foroysters, clams, finfish and coastal birds. The
beaches of the Conservancy islands are characteristically
undisturbed by man and comprise some of the premium
habitat on the East Coast for large, mixed colonies of
terns, herons and gulls. Wrecks on the coastline of Hog
and Cobb Islands also constrain, to some degree, pipeline
landfalls and related construction opportunities on these
islands. On the other hand, the northern ends of
Parramore, Hog and Cobb Islands are accreting and
pipelines could possibly be laid through them with a
reasonable probability that the lines would remain intact
in the short run.
The Cape Charles Air Force Base station is located
between Kiptopeke and Fisherman lsland on the bay
side of the Eastern Shore. The proximity of this area to
offshore waters could make the Cape Charles Base as
likely a landfall candidate as other military installations
on the oceanfront south of the Chesapeake Bay
entrance, as long as pipelaying through the bay mouth
were confined to the off-spawning season of the blue
crab.
From a coastal resource perspective, Wallops lsland
would appear to be the most suitable landfall site along
the northern Eastern Shore. The presence of broad
marshes, which are still comparatively smaller than other
marshes on the Eastern Shore, and the habitat the island
provides for peregrine falcons, ospreys and snow geese
appear to be the only environmental factors that would
condition the island's suitability for pipelines.
The remaining barrier islands offer significant
environmental constraints to pipeline construction (see
Table 6 in the preceding chapter). Assateague,
Metomkin, Cobb, and Wreck lsland south to Fisherman
lsland serve as important habitat for numerous colonial

birds, including terns, gulls, and herons, as well as
transient birds like the peregrine falcon. Most of the
barrier islands are backed by extensive saline marshes
and the inlets surrounding these marshes are valuable
setting and harvesting areas for oysters and hard clams.
Assawoman appears as a possible landfall candidate
because the only apparent major environmental
constraints are oyster setting areas and vegetated
wetlands which, like those on Wallops Island, are
comparatively less extensive than the marshes to the
south.

Southern Coast

The southern coast of Virginia from Cape Henry to
the North Carolina border appears to be generally more
suitable for pipeline development than the Eastern Shore
because of fewer and apparently less significant
constraints. The shoreline along this coast is fronted by
beaches which, in all probability, would not pose any
major construction problems. Significant shoreline
erosion rates, however, affect the lower end of Camp
Pendleton, Sandbridge and the northern portion of Back
Bay. Fort Story and Camp Pendleton are owned and
leased by the U.S. Army, respectively. Rights-of-way
through these military reservations would be easier to
obtain than the intensely developed and privately owned
areas of Virginia Beach and Sandbridge. Back Bay,
although owned by the federal government would be a
less likely candidate than the military properties because
of i t s status as a wildlife refuge.
The Commonwealth owns Seashore State Park
adjacent to Fort Story and the most southern
oceanfront portion of the Virginia shoreline known as
False Cape. Seashore State Park has waterfront access
immediately west of Fort Story and could, for industrial
purposes, be considered a candidate as a landfall site.
False Cape is being proposed as a state park and if so
designated, i t s use for pipeline landfalls would probably
result in"conflict of use(' problems (preservation vs.
pipelines).
The southern shore displays resource characteristics
that are considerably more suitable for pipeline landfalls
than those of the Eastern Shore. Fort Story, Virginia
Beach, Camp Pendleton and the northern portion of
Sandbridge appear t o be a t least as environmentally
suitable as Wallops Island. In fact, because the peregrine
falcon doesn't nest in these areas, the northern section
of the southern shore is slightly more suitable than

Wallops Island. However, extensive freshwater marshes
and waterfqwl colonies are present in the wetland areas
behind lower Sandbridge, Back Bay and False Cape and
would probably require special consideration if pipelines
were to be laid there.
Bay Mouth and Interior

An alternate area which could lead to candidate
landfall sites on the western shore is the mouth of the
Chesapeake Bay. Although there i s a great deal of
military and commercial shipping activity in the area,
there are no existing uses or restrictions which would
actually preclude pipeline development. Shipping
anchorages are designated in the waters from Cape
Henry (Fort Story) to Norfolk. The Chesapeake Bay
Bridge Tunnel spans the entire bay mouth from Ocean
View to Fisherman Island, running submerged at the
Thimble Shoals and Chesapeake Bay channels.
Environmental conditions in the mouth of the bay are
quite sensitive to perturbations which could degrade
finfish populations and the most significant blue crab
spawning ground in the state. Pipeline construction
would at least temporarily adversely affect these grounds
and therefore would probably encounter strong
opposition during the permit process.
A pipeline entering the mouth of the bay could be
designed to emerge in the area between Cape Henry and
Norfolk. Major federal properties in this area which
could serve as general landfall sites are: The U.S. Naval
Amphibious Base at Little Creek and the U.S. Naval Base
at N ~ r f o l k .Landfalls in the vicinity of the mouth of the
James River would be very much constrained because of
probable impacts resulting from construction to highly
productive oyster beds. I f desirable (cost effective) for
industry, a pipeline conceivably could be placed in the
middle of the bay to landfall almost anywhere on the
wastern shore. Because a pipeline through the bay
mouth would also as a result, cross vital crab spawning
grounds, any landfall sites that would be reached by
entering the Chesapeake Bay could only be considered
conditionally suitable.
In this study, any pipeline corridor or landfall
gpportunity within the interior of the bay, e.g., on
Virginia's western shore, has been discounted as a
reasonable choice or consideration. This is prompted
primarily by the fact that, to reach these areas from the
Atlantic, costly submarine pipelines (3 times more
expensive than terrestrial pipeline construction) would
have t o be laid through the bay, increasing considerably
industry's capital investment. An additional factor which

would make western shore "landfall" sites relatively
unsuitable is the dredging that would be necessitated,
accompanied almost certainly, by public opposition.

PLANNING
VIRGINIA

IMPLICATIONS

FOR

COASTAL

Obviously, there i s no "one best" route or site, or
one, at least, universally preferred by industry and
environmentalists alike. Any alternative would be
conditioned by a wide range of factors, the
interpretation of which would make each "conditionally
suitable" to particular interests. Regardless as of one's
persuasion on the matter, it is commonly accepted that
if a route or landfall is to be selected as an extension of
OCS activities (it would not be in the best interest to
Virginia to categorically oppose all development
possibilities), it should occur as a well planned,
interactive process which balances the needs for
economic development on the one hand with the
protection of coastal resources on the other. The results
of this study only present the technical data required for
such a process and should not be viewed as substitutes
for decision-making. Such decisions would result from
the development and operation of an institutional means
for treating the diverse interests and inputs which
influence resource allocation.
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